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THE GROSS EARNINGS OF RAILWAYS for the month 
of November, 1891, show a very satisfactory increase 
over those for the corresponding month of 1890. 
According to the Financial Chronicle 2 roads op- 
erating 96,953 miles, exhibit earnings aggregating 
$49,487,624, against $45,226,208 for the same month of 
1890, an increase of $4,261,416, or 8.54 The grain- 
carrying roads, as might be expected, show the 
largest gains. Nearly all the roads, both large and 
small, in the Northwest and Southwest. affected by 
the grain and live stock movement, show an ex- 
ceptionally large business for the month. Aside 
from the grain-carrying roads the results are some 
what irregular. Some of the larger have done well, 
but a very large percentage show decreases. 


THE NICARAGUA CANAL PROJECT has been heartily 
indorsed by the New York Chamber of Commerce 
and recommended to the support of the American 
people. A committee has been appointed to act on 
behalf of the Chamber. 


NINETY-POUND STEEL RAILS are being substituted 
for those of 70 Ibs, per yard on the Manhattan Elevated 
Railway in thiscity. Experience has proven that the 
heavier rail wears longer in proportion and is general- 
ly more satisfactory. The south-bound track on the 
%th Ave. line has been supplied with the 90-1b, rail and 
the main road from 104th St. to 135th St. is so laid. 





THE NEW St. LAWRENCE CANAL, previously men- 
tioned as decided upon by the Dominion Govern- 
ment, will take an inland route, 13°%{ miles long, on 
the north shore of the St. Lawrence River, between 
Lake St. Louis and Lake St. Francis. It will avoid 
the Cascade, Cedar and Coteau Rapids. The new 
canal will have six locks and one guard lock. 
each 270 ft. long, 45 ft. wide and designed io pass 
vessels drawing 14 ft. of water. The bottom width 
of the canal will be 100 ft. Including the purchase 
of land, the estimated cost is $4,750,000. 


GERMAN-SILVER BULLETS for small arms are be- 
ing experimented with at the Frankford Arsenal, 
in Philadelphia. This metal is said to be the purest 
yet submitted to test with the later high explosives, 
and the least affected by heat. 

GUNBOAT No, 5, THE Machias, launched at Bath, 
Me., on Dec. 8, is 190 ft. long on the load water line, 
32 ft. extreme beam and 12 ft. draft. Her displace 
ment is 1,060 tons, with 1.6001. HP. She has twin 
screws; vertical, inverted, triple expansion engines, 
with 15%, 223¢ and 35-in. cylinders, 24-in, stroke and 


200 revolutions per minute. The screws are made of 
manganese bronze, 3-bladed, 7 ft. 9 ins. diameter and 
3ft. Vins. pitch. Her speed is to be 14 knots, and with 
a coal bunker capacity of 250 tons, her coal endu 

rance at full speed is to be 2,452 knots; at 10 knots 
per hour her endurance would be 4,668 knots. The 
vessel is rigged as atwo-masted schooner, spreading 
6.500 sq. ft. ofsail. Her main battery will consist of 
*.4-in. rapid-fire breech loading guns, with a secon 

dary battery of 4-6-pdr. and 2-l-pdr. machine guns, 
and one Gatling gun. 
tube. The main battery is protected by 4 in. steel 
armor and the machine guns by l-in. armor. ‘The con 
tract price for two vessels of this type was $637,000, 


There is also a bow torpedo 


including all but the masts, boats, rigging and arm 
ament, which are furnished by the Government. 
THE MOST SERIOUS RAILWAY ACCIDENT of the week 
was a derailment and side collision on the Pitts 
burg, Fort Wayne & Chicago R. R., near Lima, O., 
Dec. 16. The Columbian express was passing a side 
track when it was split at the derail 
ing the dining car and two sleeping cars, which 


switeb 


were the rear cars of the train, and throwing them 
against the engine and front of the freight train. The 
dining car was telescoped by the freight engine, 
and one of the sleeping cars thrown into the ditch. 
Four 


men were killed and 35 or 40° persons 
injured, some of them seriously. Among the 
latter were Mr. WM. G. HAMILTON, M. Am. Soe. 
Cc. E. Another serious accident was a_ side 


collision on the New York Central & Hudson River 
R. R. at Fishkill, N. Y., Dee. 15. The engine driver 
of the North Shore express for Chicago failed to 
apply the air brakes in time at a danger signal, and 
the train ran intoa switch engine with 3 coal cars, 
which was pulling out froma sidetrack. Both en- 
gines were wrecked, one man killed and an- 
other fatally injured. The signal had been set to 
protect a train which had broken dowu north of 
Fishkill. 


was 


AN IRON HIGHWAY 
at Shelbyville, ind., gave way 


BRIDGE over Little Blue iniver, 
Dec. 11 under two 
teams, The bridge is said to have been condemned 


some Vvears ago, 


RAISING THE TRACKS of the Chicago, Burlington 
& Quiney R. R. within the city limits of Chicago 
has been reported upon to the Commissioner of Pub- 
lie Works by Mr. L. H. CLARKE, City Engineer. 
From Western Ave. to the city limits the distance 

2%. miles, along which the railway has a right of 
way of 30 ft.. with 4 tracks for 2 miles and \ mile of 
+ tracks, It is recommended that the present 
street grades be retained and the tracks elevated 
to rive aclear headway of 14 ft., except that some 
streets will have to he raised to the new track 
level, as they cannot be depressed enough to pass 
under that level. An earth bank is impracticable, 
owing to the width required. It is estimated that 
a four-track elevated railway of iron or steel, with 6 
street crossings per mile, can be built for about 
$665,000 per mile. Mr. CLARKE, however, is of opin- 
ion that a more satisfactory plan would be to con- 
struct retaining walls of masonry on the lines of 
the right of way and to fill the whole width. Abut- 
ment walls to be constructed at the street crossings 
extending the full width of the right of way and 
connecting with the longitudinal retaining walls. 
The streets to be spanned by iron or stee| structures, 
with columns placed on the curb lines. This form 
of structure, allowing for 6 street crossings per 
mile, is estimated to cost about $600,000 per mile, 
and would have an available top width of 76 ft., 
which is ample for 5 tracks, 


is 


THE ELEVATION OF THE TRACKS of the Atchison, 
Topeka & Santa Fé R. R. in Chicago, an immense 
project which includes provision for several other 
roads, is to be carried out by the Chicago Elevated 
Terminal R. R. Co., a corporation formed for that 
purpose, the necessary agreements having been 
made between the two companies. The plans pro- 
vide for a four-track masonry structure 16 ft. high, 
and extensive station and warehouse buildings on 
State St. from 12th St. to 16th St. The space under 
neath the track is to be utilized for storehouses, etc., 
and the cars will be raised and lowered by hy- 
draulic elevators. In addition to the freight 
and main, line passenger traffic, a suburban 
service is projected. The terminal company has a 


capita! stock of $25,000,000 and its bonds may be 
placed in England. Gen. J.T. ToRRENCE is at the 
head of this company, and it is stated that a portion 
of the construction c: ntracts have already been let, 
and that March, is92 
The proposed elevation of the tracks of the Chicago 
Burlington & Quincey R. R. has been reported upon 
by Mr. CLARKE, the City Engineer, as mentioned ia 


work is to be commenced in 


and there is also 


the prec eding note t project tor al 
elevated railway over the [llinois Central R. R 
tracks to accommodate the trath o the Exposi 
tion 

Woop-MOsAIcs manufactured in a purely me 


chanical way by Mr. BOUGAREL in Paris were lately 


exhibited in the Palace of Industry, Paris. The 
scale of colors is extremely rich, as no less than 
12 600 different shades can be used, so that the best 


paintings can be faithfully reproduced in this way 


The great advantage of this mosaic is that in case 
the colors should fade, they can be restored to their 
f 


fibers of 
Lhe 
durably affixed to boards with 
that 


original freshness by planing, because the 


wood are entirely permeated with the paint. 


mosaic, it is said, 


the grain at right angles, 


can affect them. 


sO no atmospbdberk 


change 


[HE LARGE STEKL BRIDGE over the Ohio River at 
Kenova, W. Va., the Ohio extension of the 
Norfolk & Western R. R.. ha@ been completed and 


on 


opened for traffic. The bridge is of iron and steel 
1,730 ft. long, and consists of 5 spans; a channel 
span 521 ft. long, two spans 304 ft. long each, and 


two 30! ft. long eaeh. The trusses are of the bow 


string type. On the West Virginia side there is an 
The 


low water. 


base of 
The 
W ork&, of 


iron viaduct approach 2,150 ft. long. 
the 1 
bridge was built by the Edge Moor Bridge 
Wilmington, Del. 


rail is {t. above extreme 


AN ELECTRIK 
the cities 


RAILWAY 
Ironton and Ouray, Colo. 
which only 
separated by a precipitous mountain 
it to 
construct a railway. The Ouray & Ironton Electri 
Railway, Light & Power Co. has been chartered, with 
Orto MEARs, of Denver, Colo., as President, to build 


is projected to connect 


of These two 


places, are about 5 miles apart, are 


ridge, 
has been considered an impossibility 


over 
which 


the proposed line, and a correspondent informs us 
that surveys will begin as soon as the weather pe: 
mits in the spring. 


A MARINE RAILWAY has been built by New 
Jersey Dry Dock & Transportation Co., at Elizabeth 
port, N. J. The structure is 725 ft. long, 80 ft. wide, 
and runs into 25 ft. of water on 4 tracks. It 
capable of hauling out a 2,500-ton ship in § minutes. 


the 
is 


THE WHALE-BACK STEAMER, Charles W. Wetmore 
has arrived at Astoria, Ore., after a voyage around 
Cape Horn. The Wetmore left Philadelphia on Sept 
19 with a cargo of machinery; she touched at Monte 
video on Oct. 20 and reached Valparaiso on Oct. 5. 
She passed San Francisco on Dec. 4, but lost her 
rudder about that point and was towed to Astoria 
by the steamer Zambesi. Her whole trip is regarded 
as a Signal success by the American Steei Barge Co. 
the owners. 


ELECTRICAL ENGINEERING is made the subject of a 
four-years course at Columbia College in this city. 
This is in addition tothe present two years’ post 
graduate course, in operation fer several years past 
The new course is established on lines parallel to the 
regular courses in mining and civil engineering 
chemistry, &c., at the School of Mines, with the 
same requirementsfor admission. The professors in 
charge are Drs. CROCKER and PUPIN. 
to be given is that of Electrical 
aminations for entrance 
September of each year. 


The degree 
Engineer, and ex 
will be held in June and 


THE Brrra-Borxa RAILWAY, which was opened 
for traffic last Septembor through one of the most 
fertile districts of Portugal has munch heavy work. 
For nearly its whole length the country is moun 
tainous, which necessitated the building of 64 
bridges and viaducts from 33 to 1,444 ft. in length: 
and 10 tunnels, the longest measuring 21,191 ft. in 
length). Bridges and tunnels amount to 214°. of the 
whole length. The exact length of the road; how 
ever, we do not find recorded in the German ex 
change from which we take this note. 
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The Comparative Merits of Various Systems 
of Car Lighting 
(The previous articles in this series have ap- 
peared in the issues of April 18 and 2, May 2, 9, 
16 and 23, Aug. 15, 22and 29, Sept. 5,19 and 26, Oct. 
Wand 17, Nov. 14 and 21 and Dec. 5). 
XII. 


PHOTOMETRIC VALUE 
LIGHTS, 


THE COMPARATIVE 
GAS AND GASOLINE 


OF OIL, 


As stated in our issue of April 18, photometric 
tests of the different systems of car lighting were 
made for this journal by Mr. W. B. D. PENNIMAN, 
Chief Chemist of the Baltimore & Ohio R. R., in the 
laboratory of the Johns Hopkins University. The 
photometer used by Mr. PENNIMAN (the Dibdin 
radial photometer) was described in our issue of 
\pril 25,and the description which follows of the 
tests, with their results, was then intended for pub 
lication in the following issue. 

But in making these tests, besides determining 
necurately the light given out from the various 
careful measurements were made of the 
amount of illuminant burned; and in making these 
ineasurements it was discovered for the first time 
that the Frost gasoline system, instead of burning 
carbureted air, or air saturated with gasoline vapor, 
as claimed by its —— was burning most of the 
time nearly pure gasoline vapor. The evidence was 
strong from thisthat the gasoline in the carbureters 
was being boiled by the heat from the lamp; and an 
investigation of this matter was made, with the re- 
sults reported at length in our issue of Aug. 15, 
and showing as clearly as experimental evidence 
could well show anything, it appears to us, that 
such boiling of gasoline was a common if not in- 
variable feature of the plant as then being manu 
factured and introduced by the company. 

The reader wili now understand the reason why 
the publication of the exceedingly valuable and im- 
portant series of tests below was delayed until after 
a description of each of the various systems had 
been published. It was impossible to judge fairly 
the photometric results obtained from the gasoline 
system until it was known whether the gasoline 
was burned under the same conditions as in ordinary 
practice. 

It was represented to us that Mr. Frost, the in- 
ventor of the carbureter system, who himself set up 
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Present Form of 6-Fiame Burner, Average of 10 Tests, 4.72.Cu. Ft. Gas per Hou: 


of 6-Flame Burner, Average of 10 Tests, 3.65 Cu. Ft. Gas per Hour. 
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the carbureter and lamps used by Mr. PENNIMAN 
in testing this system, was so anxious to get a high 
candle power that he made the apparatus buro much 
richer gasoline vapor than is usual in regular prac- 
tice. The carbureter manufacturers themselves, 
however, made no claim of this sort. In fact, they 
could hardly do so, as their own representative had 
set up the carbureterand directed its working. Since 
then, too, other tests, described in our issue of Aug, 
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does not produce a gasin which gasoline steam in 
excess of the capacity of saturated air is burned: but 
what, if any, difference would result in the cand 
power shown in Fig. 6, if the burners were supplied 
with this different gas, we are unable to say, [; 
proved impossible to arrange forthe further test- 
which we desired to have made. 

The same facilities were extended to each of chy 
companies controlling each system of lighting in 


24CP 
;#0CP : 


108 CP 


2-LAMP CHANDELIER 


7 OZ. OIL PER HOUR, 


(Dotted line and interior figures show results without shade. 


Full line and exterior figures show results with common 


white porcelain shade.) 


25, have proved pretty conclusively that the carbu 

reter system in these tests was worked with no richer 
vapor than it often uses in regular service (if we ex- 
cept the considerably different system used on the 
Pennsylvania Railroad, as to which no records are 
available). We may therefore conclude that the re- 
sults in candle power given below for the carbureter 
or gasoline system fairly represent what may be ob- 
tained from the plant in the form tested in ordinary 
practice, the vapor burned being nearly pure gaso- 
line steam with little admixture of air. 

' We regret that we have been unable to obtain any 
photometic record of the inverted Lungren burner 
when burning gas from the carbureter plant as in- 
troduced and now used on the Pennsylvania Rail- 
road. The results from this form of the plant with 
the burners first used (and still largely used) are 
shown in Figs. 7 and 8 The far less candle power 
shown in these diagrams as compared with Fig. 6 
would seem to indicate that there is much truth in 
the claim that the Pennsylvania form of the plant 
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setting up their apparatus and regulating its work 

ing. As stated above, the inventor of the Frost 
carbureter system set up that plant to his satisfa: 

tion. The Pintsch gas plant was set up by Mr. K 

M. Dixon, Chief Engineer of the Safety Car Heating 
& Lighting Co., which controls the system in this 
conutry. The oil lamp fitted with the Belgian 
burner was furnished complete, ready for testing, 
by the Belgian Lamp Co., of 31 Barclay St., New 
York City, and the standard mineral sperm oi! in use 
onthe Baltimore & Ohio R. R. was used in the fount. 


PHOTOMETRIC STANDARDS USED. 


Photometry is the measurement of the relative 
amounts of light emitted from different sources. The 
methods employed always consist of the determina 
tion of the relative distances at which two sources of 
light produce equal intensities of illumination. The 
relative intensities of the lights are then to each 
other inversely as the squares of their distances. 

The unit of measurement is the light emitted by 
one sperm candle (made 0.85 in. in diameter and six 
to the pound), burning at the rate of 120 grains per 
hour. The “standard candles” are specially made 
for this purpose, and are all imported. In practice 
two are almost always used, and a correction is 


Present Form of 4-Flame Burner, Average of 12 Tests 


275 Cu. Ft. Gas per Hour 
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Porter Regenerative Burner, 3.0 Cu. Ft. Gas per Hour. 
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made for the variation of candle burned. The results 
are rejected if this variation exceeds 6 grains on 
either side of the prescribed quantity. 

The use of candles, however, in a test: extending 
over some time is hardly feasible, especially when 
powerful lights are to be tested, on account of the 
great difficulty of securing proper conditions. These 
can only be secured even for a short time by consid 
erable patient attention and skill. 

As the intensity of the lights varies inversely as 





The slots were tested again at the expiration of 
the evening's work, and the results were rejected if 
any change in intensity was noted. The “standard 
light” used in the varied according to 
circumstances, 

The greatest variation admitted in results does not 
exceed 4 All proper precautions were taken, by 
the use of suitable screens, against errors due to the 
glare of reflected light in the operator's eyes. 


tests Was 


But it will be apparent that, from the nature of a 
candle-power unit, it is only a comparative one, and 
wzives no measure of the absolute illumination from a 
The same light has 
the same candle power at all distances, though the 


lamp at any given distance. 


absolute intensity of its light decreases as the 
square of the distance. What we really wish to 
know about car lamps for car lighting. however, is 


the relative amount of light which they make avail 





As already noted, the ordinary method of deter able in what we may callthe visvat PLANE of a car, 
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CANDLE-POWER TESTS OF VARIOUS FORMS OF BURNERS USED WITH FROST GASOLINE SYSTEM OF CAR LIGHTING 


the squares of their distances, itis evident that wheu 
the distances from the screen are approximately 
equal, any inaccuracy in placing the standard makes 
a much less serious error than if a lower standard is 
used, 

in the tests herewith recorded, as the standard 
was to be moved constantly and the lights to be 
tested were of an intensity many times greater than 
the light from two candles, it was decided that a 
light of greater power was desirable. 

For example, suppose it were attempted to test 
a d0ec.p. light by alc. p. standard, and let the 
distance between the two lights be D. Then 


the screen would stand at a distance of so) D from 
the Le. p. light or .0004 D, and a change of say 1 c. p. 
to 49 c. p. would only require the screen to be moved 


to af D from the 1 ¢. p. light or ar = .000417 D, a 
difference of only 0.000,017 D, or .0017 in. if D= 100 
ins. On the other hand, if the same 50 c. p. light is 
being tested by a 20 c. p. standard, the distance of 


the sereen from the standard light will be 50 
0.16 D. 


D 
A loss of 1 c. p. will then require the screen 


202 400 
to be moved to 492 DPD. = 2401 D = 16674 D, a differ- 


ence of .00364 D or 0.664 ins. if D = 100 ins., a move- 
ment about 400 times as great. It is thus plain 
that the nearer the adopted standard corresponds 
in candle power to the light to be tested, the greater 
will be the possible accuracy of the test. 

The standard used in these tests was the light is- 
suing from a sloton the chimney of an Argand 
burner. This slot was adjustable in size; and it was 
set to 10c. p. by means of an ordinary Bunsen photo- 
eter. One of the candles was then extinguished, 
and the screen was moved to the point where 
the light was equal on each side of the screen. If 
‘his reading did not indicate a candle power of ex- 
wcUy 10 candles, the operation was performed again. 
"wo slots were standardized in this way and finally 
one was tested against the other. 


mining candle power has been heretofore by hori- 
zontal measurements only, that being a sufficiently 
accurate mode of measurement for ordinary lamp, 
gas or candle flames, in which the horizontal rays 
are thestrongest. For many of the modern forms 
of burners, however, as also for all forms of elec- 
tric lights, and for all lights of any kind in which 
the light is thrown downward from reflectors or 
from aninverted burner, this is a most inadequate 
unit of comparison, and the modern practice for 
accurate light measurements is far better, viz., to 
determine the candle power on a series of equidis- 
tant angles below the horizon, from which a “‘mean 
circular candle power” is determined. In this way, 
and by the methods above described, all the fol- 
lowing diagrams of candle power (Figs. | 8) 
were determined as tabulated in Table L.: 


to 





TABLE L.—CANDLE Power or Vaktious CAR LIGHTS FOR 
Eacu 10 Dearees or ARC Below THE HORIZONTAL, 
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viz., the plane in which a book or other object on 
which light is needed is held by an average passen 
ger. This plane, as will be seen from the upper part 
of Fig. 10, is about 4.5 ft. below 
placed at their usual height. To represent the inten 
sity or value of the light supplied along this plane 
at any point, we must plainly introduce some other 
unit than that of the candle power, which shall take 
into account the absolute intensity of the light at 
each point along this visual plane, as well as its re 
lation to a candle-light. 

For this end we have used what we may call the 
Visuat Unit of one candle power at a distance of 
1.5 ft., that being the usual vertical distance in pas 
senger cars between the source of light and the 
‘** vyisua! plane” where light is needed by passengers. 
The manner of determining this “visual unit,” as 
also the number and distribution of the visual units 
from each of the sources of light teated, ix indicated 
in Fig. 9. 

The visual units (V-0) are thus determined : 

Designating the source of light as 1. 
dle power of any ray as CP, for any 


the car lights when 


and the can 
ray vertically 


downward from L to the visual plane we have, by 
definition : 
V-U = C-P. 
For any other ray of candle-power C-}', standing 


at an angle of D° with the vertical (the candle-power 
diagrams, Figs. 1 to 8, have the angles recorded 
from the horizontal), we have for the visual units in 
the ray at the point where it strikesthe visual plane: 
v-o™ D C-P 
since the intensity of the ray varies inversely as the 
square of the distance, and the length of any oblique 
ray from L to the visual plane is to the length of a 


= Cos 


ie , : , 
—- is tol. Therefore, having given 
3 D 


the candle-power values of the rays from any source 
of light, L, at successive angles of 10° from the verti 
cal, we may determine the value in visual units of 
each ray, at the point where it cuts the visual plane, 
(Continued on page 306.) " 


vertical ray, as Co 





The Drainage of the City of Mexico. 


(Concluded from page 571). 
DISCHARGING CAPACITY OF THE SEWERS. 


To determine the discharging capacity required in the 
sewers, I made a careful study of the rainfall in Mexico, 
and found that on the average a rainfall of more than | 
in. per bour occurs in Mexico once in two years. [bad to 
take into consideration that all the best authorities in mat- 
ters of drainage of large cities are agreed that it is quite 
unnecessary and even very inconvenient to adopt a system 
of drainage for the exceptional cases of such rain. 

The special case of Mexico City presents less difficulties 
for providing for extraordinary cases, as the ground is 
very nearly level and the water precipitated in different 
parts of the city does not run onthe surface and accumu 
late in other parts, and hence the water can never do 
any serious damage. This fact is fully confirmed in 
practice, as the present system of drainage of the city 
has only the fourth part of the discharging capacity 
which the future system will have, and if some streets 
are partially flooded the water never rises above a few 
inches. Besides the above, there are other important 

considerations to be taken into account, and one is that 
the drainage canal can pass only 66,000 galls. of water per 
minute. 

To determine the amount of water which reaches the 
sewers, | employed the formula of BURLI-ZIEGLER, and at 
once I knew by thie the amount of water for which each 
sewer ought to give passage in proportion to the area. I 
accepted for determining the velocity the formula which 
the Drainage Commission of Massachusetts derived from 
that of KuTTEeR, and with these elements I formed the 
accompanying diagrams 1! 
and 2, by the aid of whieh it 
is very easy to determine 
the dimensions which any 
sewer ought to have, once 
we know the = superficial 
area to be drained and 
the fall which it Is to have. 

By meansof these diagrams 
the dimensiors of all the 
sewers shown in the pian 
were calculated with the 
greatest ease. The principal 
collecting sewers have an in- 
creasing section, while the 
sections of the lateral sewers 
vary very little, in general, 
and those of the distributing 
sewers not at all. 

These differences arise 
from the fact that the princi 
pal collectors increase the 
area which they drain as they 
proceed, while the distribu- 
tion sewers discharge the 
whole of their water through 
each lateral into the main 
sewer. With regard to these 
lateral sewers I had to bear in 
mind, beside the considerations of the capacityfor discharg- 
ing, the necessity that the velocity of the water should 
never be less than 2 ft. per second, in order that the liquids 
should carry off the solid matters which always tend to 
form a deposit in sewers, This circumstance gives them 
in general a larger dimension than that which is required 
to drain the small surface which they serve, and for this 
reason their diameter would only have to be increased in 
cases where their length was very great. There is no 
ditticulty about making them a little larger than what is 
strictly necessary, because by means of the water from 
the distribution sewers it is always possible to half fill the 
lateral sewers and flush them in the most effective 
manner. 


FIG. 3 


FORM OF CROSS SECTION FOK THE SEWERS. 


In all the cities where large drainage works have been 
undertaken, the method which bas almost invariably been 
followed is to give the sewers of small and very 
large section a circular form, and to those of intermediate 
size an egg-shape section; and this practice, which is 
amply confirmed by experience, is that which I have 
thought best to adopt, seeking as faras possible to reduce 
the number of different types. 

The circular forms vary, first, between 30 and 60 cm., 
and afterward petween 1.25 m.and3m. Those of egg- 
shape form I determined should be of five distinct classes 
whose relative sizes can be seen in the drawings on 
inset sheet published Dee 5, 

The circular form in the whole length of our main sew- 
ers does not present any difficulty, as they can be provided 
with an abundant supply of water all the year round. 


JUNCTIONS AND CONNECTIONS, 


All the considerations that I had to bear in mind in 
regard tothe manner of arranging the connections with 
the sewers, led me to establish the following rules as to 
the way in which such connections should be made 
throughout the City of Mexico: 

1, Whenever two or three sewers make a junction in 
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one point, the invert at the point of intersection shall be 
30 constructed as to carry the cylindrical surfaces as far 
as ispracticable. This practicable limit will be deter 
mined for each particular style of junction, but the gen- 
eral form is indicated in the details shown [in our inset of 
Dec. 5.—Ep.} 

2. These junctions are to be covered with a funnel arch 
as represented in the detail plans [see inset of Dec, 5.— 
K.p.] or with any other arrangement that can be substituted 
for it, if it is found more convenient on account of facility 
of construction or economy. 

3. The junctions will be made by means of curves of the 
longest possible radius when the sewers are of large or 
medium dimensions, locating them so that their center 
lines will unite in a tangent; but if the sewer is of small 
dimensions, the curve of junction will be all within the 
man, hole, 

4. In the case of small sewers the inverts will be pro- 
longed according to the system established in the first 
rule. 

5. In every case it will be necessary to take care that 
the bottoms of the branch sewers have sufficient altitude 
to bring the level of the water within them tothe same 
level as in the main sewer into which they discharge, as- 
suming the height of the water in the latter as that which 
it would probably have for 90¢ of the time. 

6. The house drains ought to enter the sewers at an 
angle of 30° at least, and at a point above the ordinary 
level of the water within the sewer, when it is not sit- 
nated at any great depth, because if it is, it would be 
convenient to make the entry higher up to facilitate the 
construction. 

7. \When two house drains or small size sewers meet in 


Listrniitwticr ewer NO 


e Flushing Cate 


DETAIL PLAN FOR A SMALL DISTRICT IN THE CENTER OF THE 
CITY, GIVING ARRANGEMENT OF MANHOLES, FLUSHING GATES, ETC. 


a manhole opposite one to the other, one of the two ought 
to be pushed forward a little in order that when they are 
completely full their currents should not meet, as would 
happen if they discharged exactly opposite to each ovher. 

8. At the timeof constructing the sewer the connections 
for all the house drains will be placed, and not only those 
which are to be immediately used, but also those whose 
necessity can be foreseen: and those which are not at 
once used will be covered and a careful note taken of 
them ina special register drawn in such a manner that 
whenever any one of them may be wanted its exact posi- 
tion can be fixed without any trouble. 

MANHOLES AND LAMP HOLES. 

For the manholes and lamp holes I followed the same 
method, analyzing the practice which has been followed 
in the principal cities of the world and applying it to 
the special conditions of the City of Mexico. I thus ar- 
rived at the following conclusions: 

1. The manholes ought to be of circular section or 
elliptical when they are placed in sewers of 1 m. or less in 
diameter; but those of a greater diameter ought to be of 
square section, although in both cases they will termi- 
nate at the level of the street with a circular aperture 2 
ft. in diameter. 

2. The aperture above spoken of should havea cast iron 
cover of the figure and dimensions shown [in inset of 
Dec. 5] this cover should be perforated all through, but 
the holes on the periphery will be covered with small 
blocks of hard wood, leaving the holes in the center un- 
covered for the ventilation of the sewers. 

3. Iu case it should be shown by experience that the 
small amount of garbage which falls through the holes in 
the covers should give any trouble in removal by flushing, 
an iron plate tub can be placed within the manhole as 
shown in the detail drawings. 

4. These manholes should be placed at distances one 
from the other which might vary between 165 and 500 ft., 
according to circumstances. 

5. When the sewers pass under crowded streets or di- 
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rectly under a railway, the manholes will have to be con. 
nected laterally from the sidewalk, as shown, but under 

all other circumstances the manholes will be made di 

rectly over the center of each sewer. 

6. Directly over the sewers which are of 3 ft. or less iy, 
height, lamp holes will be constructed at distances no 
above 165 ft.. the details of which can be seen in [inset 
of Dec. 5). 

7. At the point of any change in the center line of the 
sewer, whether in alinement or in grade, there will be « 
manhole or a lamp hole, according to whether it is a 
sewer of large or small section. 


GULLIES. 


With respect to the gullies I studied an arrangement 
similar to that which they have in Frankfort, Germany 
but making them shallower and without any trap for th: 
following reasons: 

In Mexico we only have rain generally from April to 
October, so that if we established as a necessary condition 
that these gullies should be provided with a trap, i: 
would also be necessary to give them an artificial supply ot 
water, a very difficult matter and one that could never be 
properly arranged for; besides which, the water that hap 
pened to remain in the catch basin would decompose 
producing miasmas that would doubtiess be prejudicial! 
to health and disagreeable to .the smell much more than 
those of the sewer. For this reason lI prefer recommend 
ing that they should be cleaned frequently and thus avoid 
the necessity of large catcl basins and do away with the 
trap. 

In Mexico the thermometer never falls below 20° F.. and 
this only as avery exceptional case in the earliest hours 
of the morning. On the very coldest days of winter the 
thermometer always rises to 50° to 60° F., for which rea- 
son it is perfectly useless to take any precautions against 
frost, and the water in the catch basins will never freeze 
however shallow it may be. On account of these and 
other considerations I have set down the following rules 
for the constructivn of gullies in Mexico City. 

1, The inlet shall always be inthe gutter ane covered hy 
a grating. 

2. A catch basin shail alw. ys be placed under the grat 
ing and will be of the size shown inthe drawing and 
formed of an earthenware or iron tube. 

3. None of these catch basins will have traps, as one ot 
the rules of the maintenance of the system of sewers must 
be that the catch basins shall contain water only fora 
short time, especially in the dry season 

4. Aniron tub will be placed inside the catch basin in 
order that the solid matters which ought not to pass to 
the sewer may be caught therein and taken out with eas« 
and rapidity. 

5. The pipe to connect with the sewer will be of earthen- 
ware and of 6 ins. inside diameter. 

6. Special care shall be taken that the manholes, lamp 
holes and ventilation holes shall be placed as near as pos 
sible to the points where the rain-water drains discharge 
jnto the sewer, with the object of preventing the sewer 
gases from escaping through the inlet of the gullies, 

7. The gutters will be formed by the simple depression 
produced by the crown of the street terminating in the 
line of the curbstone. 

VENTILATION. 


In order to determine the best manner of ventilating 
the sewers, | studied all the systems which have been 
employed in the world, and the conclusions arrived at 
by the Metropolitan Board of Works of London, and with 
these data I established the following rules: 

1. The best system of ventilation to be used is that 
which communicates the sewers with the open air at fre- 
quent intervals, in order that there should be no point in- 
side of them where the re.ewal of air would be in any way 
difficult, 

2. This communication will be established by the man 
and Jamp holes, by the gullies, and by special ventilation 
holes which will be constructed in the spaces between 
the others when the distance between them is more than 
148 ft. 

3. These .ventilation holes will all be of one type. 
and they will bave a diameter of 10 ins. 

4. The covers of these ventilation holes will be of the 
same class as those of the man holes. 

5. Asa general rule the sewers ought not to be venti- 
lated through the house drain, but rather a ventilation 
hole ought to be built over the hou-e drain, thus obliging 
the gases to eseape in that way rather than enter thr 
house drains. 

6. In the distrijution of the ventilation holes over the 
length of the sewers, efforts ought to be made as far 4s 
possible to have them placed at the points where the 
storm water draias connect, in order to prevent the sewer 
gases from escaping through the inlets of gullies. 

7. The rain water pipes from the houses ought never to 
be used as ventilators, but they ought not to have hy 
draulic traps, as these would not act except in the rainy 
season; and the object of this rule is rather to show that 
these pipes can in no way be relied upon for the.ventila 
tion of the sewers. 

8. If any factory or industrial establishment where 4 
large chimney exists will consent to the connection of it- 
furnaces with the sewers so that the gases shall escape that 
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Discharging Capacity in Liters per Second. 
DIAGRAM 1. SMALL SEWERS 


Discharfing Capecity im Liters per Second. 
DIAGRAM 2. LARGE SEWERS 


To Use Tue DiaGRAMs.—Given. area to be drained and available fall on line of sewer. Entering diagram with given area’to be drained (as 19 hectares), we obtain from the 
rain curve the discharge in liters per second (231 liters for 10 hectares) The intersection of the vertical line for the given discharge with the several curves for different types of 
sewer will indicate the necessary crade for each to produce the given discharge; and, conversely, the position of the intersection of the given vertical with the horiztinta! line for 
the given available grade (as .0009) will indicate the proper type of sewer (in this case No. 5). The different types of egg-shaped sewers were shown on our inset sheet, Dec, 5, 1891. 





way, the connection should be made unless very ex pen- 
sive. Shoula the cost of this connection be very high it 
ought not to be made, because the advantages of this ven- 
tilation do not extend for any considerable di-tance, and 
therefore we woulu have to resort to other means in the 
other parts of the sewers where chimneys do not exist. 

9. With the means at our disposal of flushing the sewers 
under the new system of drainage, there ought to ce no 
escape of nox ous or disagr¢cable gases, but care will 
have to be taken to clean out the rewers with due fre- 
quency, so that once established the presence of any bad 
odor will be a sure indication of the presence of accumu- 
lated matter and of the necessity of flushing the sewer 
from which it procceds. 

10. Under no circumstances ought the sewers to be ven- 
tilated by machinery. 


PUMPING STATIONS. 

In treating of the discharging capacity of the sewers I 
stated that the grand canal of the main drainage works 
has a capacity for the passage of only 66,000 galls, per min- 
ute. This applies to the first 124% miles. but beyond that 
point the same canal is so far enlarged that it can carry 
221,090 galls. per minute, being made so with the object of 
draining Lake Texcoco. 

In a rainfall of 1 in. per hour the city sewers will dis- 
charge about this same quantity, and at first sight it 
might be thought desirable to give the canal the 
same width in the whole of its length; but against 
this we must take into consideration that in the 
whole of tho section comprehended between the city and 
the point where the waters of Lake Texcoco enter, the 
only liquids to be carried are those expelled by the city, 
and that during ‘he greater part of the year these will be 
very scarce, and if the canal were too wide the sclid mat- 
ters would be deposited. In my opinion it » ould be very 
unfortunate thus to establish by means of our own sani- 
tary works a future nursery of infection that to-day does 
not exist. 

The drainage of this city demards that the works shall 
be capable of giving an exit in a short time to a great 
quantity of water, whiie on account of the sanitary re- 
quirements these same works should only have the capac- 
ity that is strictly required to allow the passage cf the 
water disposable ai all times, and to satisfy these two 
conditions at the same time without sacrificing one tothe 
other | have proposed the establishment of pumps capa- 
ble of removing the excess of water which the sewers 
earry during very heavy rains, and which would not find 
room in the canal. 

These pumps would only work a few hoursin the year, 
and therefore the cost of fuel, which in other circum- 
stances is such an important factor in Mexico, is really 
not so in the case of the drainage. The pumps would be 
required to work only on the rare occasions when the 
rainfall exceeds % in. per hour, because when the rain 
is of less volume the water can escape without difficulty. 

A careful study of our meteorological statistics shows 
that rainfalls of more than 34 in. occurred only 252 times 
in a period of 14 years, an average of 18 per year. In the 
majority of these cases the precipitation takes place ina 
period of time sufficiently long to allow the water to es- 
cape by means of the canal without any necessity of ap- 
pealing to the pumps, and when these pumps do have to 
work, the probability is that in a period of 10 years they 
will never have to be put in operation for a longer time 
than 3 hours. But let us suppose that every one of these 
rains should fall in a period of time that would demand 
the help of the entire pumping plant for 3 hours on each 
occasion, it would only amount to 54 hours in the whole 
year, under which circumstances the expense of coal 
would be insignificant. Therefore the engines must 
be very simple and economical in first cost, as it would 
not pay to gotoany heavy expense in the purchase and 
setting up of expensive machinery. 

FLUSHING. 

As already noted, to flush our sewers it wil! be indispen- 
sable to introduce into the cily the necessary waters from 
the lukes of Chalco and Xochimilco, and to obtain the 
desired result with these waters it will be necessary to 
carry them to the highest point in the whole system of 
sewers. 

A careful study of the conditions under which we can 
procure a supply of these waters, of the differences of 
level and of the condition of the canals by which they 
would travel, has brought me to the conclusion that it 
would be necessary to raise this water at the point where 
it will have to be introduced into the city toa height of 
16 ft. more or less; and as the amount of water which will 
have to be elevated will be 41,000 galls. per minute and 
the pumps performing this work will have to be in opera- 
tion every day the greater part of the year, it is well 
worth while to spend money on them in ord'r to procure 
economy of fuel and that the engines should be of the 
compound type and provided with surface condensers. 

This is, in general terms, the application that I have 
given to the principles of sanitary science with the o ject 
of improving the hygienic conditicns of the capital of the 
Mexican Republic. lL present it simply asa work of the 
present ay, notas embodying any new principles, and I 
take gieat pleasure in this opportunity to publicly tender 
my thanks to Messrs, RUDOLPH HERING, ELLIOT C. 
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CLARKE and BeNEZETTE WILLIAMS, who bave received 
me with the greatest kindness and have supplied me with 
most valuable data on the drainage of large cities, when 
in the year 1885 I had occusion to travel through the 
country studying the subject. 

Such of our readers as are able to read Spanish 
will find in Mr. Gayou’s full report a much more 
elaborate and very able discussion of every side of 
the Mexican sanitation problem. The pampblet, 
which contains 93 folio pages, can be obtained by ap- 
plication. 


Development of American Pig Ircn 
Manufacture. 


Mr. JoHN BIRKINBINE, Prest. Am. Inst. Mining 
Engineers, in a recent lecture before the Franklin 
Institute, has given an admirable summary of the 
growth and prospects of our pig iron industry, from 
which we make a few notes, 

The amazing progress which has been made in the 
last decade is forcibly brought out by an extract 
from vol, xv. of the Tenth (1880) Census (not pub- 
lished until 1885, it shculad be remembered) in which 
tbis cautious prediction is ventured : 

In 1866 the United States had reached the production of 
Great Britain in 1835, that is to say she was 31 years be- 
hind the latter country. Atthe end of 1884 she was 21 
years behind the latter country. At the same rate of in- 
crease for both countries the United States will be but 15 
years behind Engiand in 1900 and will reach and pass her 
in 1950, the proouction of each country for that year being 
a lictle over 30,000,000 tons. 


Actually the United States “reached and passed” 
England in 1890, just 60 years before it was predicted, 
yet only six years after the prediction was made, 

The comparative decennial increase per cent. of 
population and of pig iron production has been in 
the United States as follows; 


itt eectas Pig iron. 
32 41 


In 1855 we were consuming 117 lbs. of iron per in- 
habitant ; in 1890 390 Ibs., all within our borders. 
Mr. A. S. Hewitt aod Mr. EDWARD ATKINSON 
have made predictions for 1900. The two compare 
as follows: 
Pig ircn product of 1900,~ 
World, United States, 


Mr. HEwIT?T’s ,prediction.. - 00 1,000 15 750 000 
Mr. ATKINSON’S = 0,000,000 16,200,000 


Mr, 5 IRKINBINE acu that both of these esti- 
mates are somewhat too high. 

The two following tables give in small space a 
very good synopsis of the facts in regard to the 
growth of the industry: 

Tons of Pig Iron Product. 

1870. 1880. 

31,778 27 640 
1,171,115 = 2,143.833 
922,564 a 

161,768 1 639 
155,829 466,215 a, 799 


Total U. S ..987,559 1,832.8:6 3,375 911 


The ‘* Southern” group includes all the old slave “tates 
and east of the Mississigvi; the New Eagland and Middle 
groups are as ordinarily understood; the ** Westera’ 
group all the rest of the country. 


Inhabitants per Ton of Pig Iron Product, 


1870. 1880. 
113.33 45. 
7.83 
3.82 
65.91 
32.76 


“21.04 


New England 

pT Serer 06, 

Pennaylv ‘ania, only. 580,919 
100,761 


1860. 
117.87 
Middle aes 


New eens 


Penneyivania, only. 501 
89 06 


Western 
Total U.S 


The Ordnance Bureau’s w rk, 


Commedore FoueeEr, chief of the Bureau of Ord- 
nance, in his annual report to the Secretary of the 
Navy, estimates the expenses of the Bureau for 
the next fiscal year at $4,780,291, of which $4,186,250 
is to be applied toward the armament of new ves- 
sels authorized to be built. The number of guns re- 
quired to arm the new vessels is placed at 347, rang- 
ing in calibre from4tol3ins. The guns completed 
number 155, of which 117 are 6-in. calibre. Although 
none of the ships authorized to be built requires 
guns of 16-in. calibre, it is believed that such guns 
may be needed, so that plans have been made, and 
authority is sought for construction of one of them. 
The trials of smokeless powder have resulted satis- 
factorily, and it is believed that the use of gunpowder 
will be entirely abandoned in calibres of 6-in. and 
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below it. An order for 50,000 lbs. of gun-cotton has 
been placed with the Duponts on condition that 
complete plant be erected. A notable improveme:, 
in the quality of Carpenter armor-piercing project ile- 
is recorded. Large orders have been given to Ame: 
can tirms for forged steel, common shells and ele 
tro-welded steel shells; also fur 25 one-pounder and 
6pounder Hotchkiss guns of increased length, a; 
for 75 six-pounder Driggs-Schroeder guns. 

The present state of work in connection with au 
tomobile torpedoes and their accessories is such a- 
to justify the belief bat the installation of outtits o, 
board vessels will begin early in the coming yea; 
The bureau believes that the submarine gun wil 
prove a valuable and important adjunct to our «. 
fensive armament. 

Negotiations are in progress to cause the armoi 
plate to be delivered by the Bethlehem company [0 
the doubie-turret monitors and the Maine ani 
Texas to be of nickel-steel, and all armor ordere« 
from Carnegie, Phipps & Co., is to be of the san: 
material, government supplying the nicke!, 800 ton ~ 
of ore having been purchased last year. It is said 
that the Vesuvius’ dynamite guns are unsatisfa 
tory, aud it is recommended that she be turned into 
a torpedo cruiser. With a view to utilizing the old 
single-turret monitors now in the James Rive: 
plans have been prepared for new turrets and mod 
ern 8-in, or 10-in. rifles for them. 

The gun factory at the Washington Navy Yard 
has proved itself successful in the direction ot 
economy and effizency. This is largely due to th 
methods which have been pursued in purifying the 
manner of making appointments, promotions, & 
in the labor force and in the adoption of an adminis 
tration based upon business methods. 

The results furnished in the armor tests by tli 
nickel steel plate treated by the Harvey proces- 
manufactured by the Bathiehem Iron Co. were mos 
remarkable. The bureau considers that two impor 
tant results have been achieved: First, a better plat: 
of American manufacture, has been produced thai 
the department was able to purchase abroad a year 
ago; secondly, it has developed a new principle in the 
manufacture of armor of American origin, which i! 
is believed will furnish greater protection than an) 
other system. It has been definitely established thai 
armor of excellent queltity may be produced by th: 
rolling proces:, and that forging by the hammer is 
not absolutely necessary. The report strongly urges 
the establishment of a national gun factory on the 
Pacific coast similar to that in Washington. If the 
feeling in Congress corresponds with that of the 
general public, there will, we believe, be no delay 
in providing for this and other like expencitures 
needed to effectively defend our coast against an) 
possible attack ck by a any power. 


Government Maps in Europe. 


In all the countries of Europe the necessity has beer 
recognized of having a detailed and accurate map, whic! 
should be available for military and administrative pu 
poses. The scales on which these surveys have been 
published have varied from about 3 ins. to a mile toabout 
3 miles to an incr. First in point of scale come- 
Hesse, the map of which is published on a scale of 1 i 
25,000, or about 3ins. toa wile. Belgium comes ext, | i! 
49,090; then Baden, Bavaria, Sardinia, Holland, Wurtem 
berg, Oldenburg, Grand Duchy of Hesse, 1 in 50,000; Sax 
ony. 1 in 57,60); Great Britain, 1 in 63,369 (afterward iv 
creased to lin 10,53), and again to Lin 2,500); Denmark 
France and part of Prussia, 1 in 80,009; Lombardy, Vene- 
tia, States of the Church, Tascany, Parma, Placentia 
Guastilla, 1 in 86,100; Hanover, Portugal, Prussia, Swe 
den, Switzerland, 1 in 100,900; Schleswig-Hoistein, 1 in 
120,000; Russia in Europe, 1 in 126.000; Anstria, Lin 114,000 
Norway and Greece, 1 in 200,000, These surveys hav: 
been mostly executed withi:tne present century. and 
many of them are still incomplete. The survey of Grea! 
Britain commenced by the measurement of a base line on 
Hounslow Heath in 1784. The last country in Europe 
(excepting Turkey) to recognize the necessity of a govern 
ment survey was Spain Inthe English survey the dil- 
ference bewween the length of a base line 7 miles long in 
the north of Ireland obtained by actual measurement, 
and that which resulte 1 from triangulation starting frou 
a base in the south of England and carried over the whole 
of England and Ireland, was only 5 ins. The triangula 
tion of the different countries has been connected to 
gether. The last link in the chain was completed in 1861. 
62 by the connection of the Belgian and English survéys 
across the north of France and the British Channel. This 
was effected by simultaneous but independent observa” 
tions carried on by%he French and English engineers.— 
London Architect. 
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The Baltimore Belt Railroad. 





(WITH INSET.) * 
(Concluded from page 559.) 


Naturally enough, the owners of property along 
Howard St., when they heard that a double track 
railway was to be built beneath the street in front 
of their buildings, were a little anxious as to the 
safety of foundations and the chances that their 
business would be blocked for a season by the con- 
struction of a tunnel in open cut. It was by the 
open cut method that the Baltimore & Potomac and 
Union tunnels in the city of Baltimore were 
constructed, with the exception of a length of 1,100 
ft. on the former and 395 ft. on the latter, which 
were drifted. But while in building the Howard St. 
tunnel, the open cut method would be much cheaper 
than tunneling for a part of its length, a consider- 
able portion is located so far below the surface that 
an open cut would hardly be practicable. The pro- 
posal to obstruct the street by an open cut would 
doubtless have caused a united and formidable 
opposition on the part of the property owners which 
might have endangered the success of the enter- 
prise. It was therefore determined to build the line 
in tunnel from Camden St. to Mt. Royal Ave. 

The ordinance passed by the City Council granting 
a franchise for the construction of the road provides 
that the tunnels shall be so constructed and covered 
as to leave uninjured and secure the highways, 
streets and alleys under which they are made. If in 
process of construction it becomes necessary to take 
up any pavement or excavate on any street, the sur 
face shall afterward be restored to the same condi 
tion in which it was before being interfered with, 
the work to be done within the time and in the man 
ner prescribed by the City Commissioner, 

The section of the ordinance referring to ventila 
tion provides that no openings or holes shall be 
made in any street or avenue forthis purpose. If 
the Belt R. R. Co. deems ventilation necessary, it 
shail erect chimneys, shafts, flues or other appliances 
at proper points, on its own property, and of such 
height and construction as to ventilate the tunne! 
without annoyance to adjacent persons or property. 

Che diversion or reconstruction of any sewer or 
the building of any new sewer rendered necessary by 
the construction of the road shall be done by the 
railway company under direction of the City 
Commissioner. {The company is also required to 
protect gas and water mains along its Jine and make 
any necessary changes or reconstruction at its own 
expense. In accordance with this ordinance, levels 
were taken all over the surface of Howard St. prior 
to the commencement of the work. 

As stated last week, the material encountered is of 
greatly varying character, but most of it is a rather 
wet sandy clay. After some canvassing of the 
inatter, it was determined to drive the tunnel with 
two bottom drifts, enlarging it afterward to full size 
by driving a single top drift. This system has been 
found to work admirably. The bottom drifts drain 
the materia] through which the top drift is driven, 
and the water flowing along the bottom can he con- 
venienly handled by the pamps. 

In many of these bottom drifts, water enough to 
fill a 5-in. pipe is constantly flowing. The excava- 
tion for the bottom drift is made about & ft. wide 
and 8 ft. higb, and is timbered with two posts and a 
cap, behind which lagging is driven in as tightly as 
possible to exclude the water. The bottom drifts 
are advanced by driving poling boards over the 
leading collar and at the sides; and in most of the 
work face-boards are used at the front of the drift. 

In excavating these drifts two miners ard a 
helper can work in each; and working in two 10-hour 
shifts an advance of 50 to 90 ft. per month can be 
made. Ordinarily these bottom drifts are not 
worked over 25 ft. in advance of the top drift. 

In these drifts the side wails of the arch are built. 
The bottom is excavated until a solid bearing is ob- 
tained and if necessary a footing of concrete 1 or 2 
ft. deep is put in. The space between the side wall 
and the outside lagging is packed with dry rubble 
or rubble masonry. The outside posts are nut re- 
moved, but the rubble is packed around them, The 
number of hours of mason work required to build an 
18 ft, section of one side wall is about 125. 

La ordinary soft ground tunnel work, the sliding 
in of material over the line of tunnel is of import- 
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ance only when its quantity is great enough to 
appreciably increase the amount of excavation, or 
cause danger to the work or those engaged upon it. 
In this case, however, it was desired as far as pos 
sible to prevent all movement of the material out 
side the tunne! line, and thus avoid injury to the 
pipes, pavement and buildings above. 

A system of timbering which was used for a short 
distance (about 40 ft.) in the top drift at shaft No. | 
consisted of timber segments, supported by props 
resting on the earth center-core and advanced by 
iron poling pieces. Figs. 1 and 20n our inset sheet 
show this method of working. The segment timbers 
were sawed 1. ins. square and 6 ft. long and were 
placed close together. The struts supporting them 
were also placed close together, no stringer pieces 
beigg used, and the heading was thus partitioned 
into separate galleries, which were very small for 
convenient working. 

The iron poling boards used are shown in Fig. 3, 
They were 5 ft. long, & ins. wide, and ‘¢ in. thick, 
stiffened by °4 in. angle irons riveted to their upper 
edges. The front end was sharpened; and a cross 
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tem of timbering was therefore abandoned. The 


- system of timbering adopted was the medified Eng 


lish bar method, the bars being bricked in instead of 
drawn forward, The timbering is supported in bad 
ground on a 22 x 22in. oak sill, the ends of which 
rest on the completed side walls in the bottom drifts, 
while the portion of its length between the drifts 
rests on the earth bench. It should be noted that the 
use of the earth center-core to support the timbering 
in this tunnel is altogether different from the ordi 
nary use of the center-core in which the tunnel is 
advanced by a single top heading, and ditches ar 
dug down at each side in which the side walls are 


built. The defect of the center-core or German 
system of timbering as commonly used is that 
the center-core is unsupported at the sides and 


forms an unsafe and yielding foundation for the 
timbers which support the roof. But at the Howard 
St. tunnel the 


two bottom side drifts, driven in 


advance, tirmly support the earth center-core, and 
make it a safe foundation for the timbering. The 
side-drifts also drain the top excavation, permit the 
building and hardening of the side walls in advance 





FIG. 9 


INTERIOR OF HOWARD ST. TUNNEL, BALTIMORE BELT RAILROAD 


From a flashlight photograph 


angle iron was riveted on the lower side, by which 
the poling board was pried forward. The holes in 
the board were also of use in prying it ahead. 

This system of tunneling was used for a short dis- 
tance in driving the heading south from shaft No. 1, 
but it worked very badly. 

At the point where it was tried the ground is 
about as difficult to support as at any point on the 
line of the tunnel. The depth of material over the 
tunnel roof is over 20 ft., and it is all made ground, 
possessing so little coherence that practically the 
whole weight of the superincumbent material had 
to be carried by the tunnel timbering. The weakest 
point of this system of working was the lack of any 
means for guiding the iron poling boards in ad- 
vancing the heading. It was difficult enough to 
pry them ahead at all, in the contracted chamber 
where the men had to work; and the boards gradu- 
ally worked down in some places and up in others, 
until the timbering was very badly out of shape. 
and was so low at the top that the arch could not be 
built of the proper height. To make a bad matter 
worse, it was attempted to use the earth excavated 
from the tunne! for filling in between the brick arch 
and the segment timbering. The material was 
rammed in with all possible care; but when the 
weight of the material overhead came on the arch, 
the sides bulged out and the top was flattened, 
until it was in some places from one to two feet 
below its proper level. 

Evidently this would not do at all, and this sys- 
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of the arch, and increase the rate of progress at least 
one-third. This method of working, with two bot- 
tom drifts in which the side walisare built, is believed 
to be used here for the first time. It was devised 
by Mr, E. J. FARRELL, General Manager for the con 
tractors. 

It is of interest to note that bar timbering was 
used in the Union and the Baitimore & Potomac 
tunnels, driven in Baltimore through very similar 
material twenty years ago. 

In starting this system of timbering it was neces 
sary to rebuild part of the work already completed 
by the segment timbering system, bringing it up to 
the proper height. Figs. 4 and 5show the manner 
in which this was done by the use of poling hoards 
and collars, supported on props. , 

This piece of difficult work was successfully ac 
complished, and this and the other headings were 
then advanced by the methods illustrated in the re 
maining drawings of our inset sheet. The top head 
ing is first driven by poling boards and collars sup 
ported by posts, as shown in Fig. 6. When this has 
been worked ahead about W ft., the two central 
roof bars are put in to support the collars in place 
of the posts. This sma!! headingis then gradually 
enlarged by working toward each side with the 
poling boards. Fig. 6 shows the manuer of 
working to insert the fourth and fifth bars; and 
Fig. 7 shows the heading enlarged “to the 
full size, with all the bars and other timbering in 
place. The bars are of oak, 10 to 2Jins. in diameter 
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and 20 to 24 ft. long. The masonry lining is built in 
18 ft. sections over either wooden or iron centers. 
Fig. § shows the construction of the wooden centers: 
and Fig. 9, which is reproduced from a photograph 
taken in the tunnel by a flash light, shows the 
method of fastening together the pieces of the 
wooden centering with iron joint plates. 

After the excavation is completed for 18 ft. in 
wdivance of the finished arch, the centers are moved 
ahead to proper position and their feet are blocked 
up on the roof timbers of the side drift, which are 
given extra support by props from below. The lag- 
ging is then put in place and the brick arch is built, 
the props which support the roof bars being knocked 
out of the way as fast as the brick arch comes up. 
In laying the brickwork,5to8 men work together on 
an 18-ft. section, and about 22 two-shift days work 
ure required per section. 

The space between the top of the arch and the 
lagging and roof bars was at first filled with rubble 
masonry laid in cement mortar. It was found, how 
ever, that the mortar did not have time to set before 
the centers were struck and the arch received its 
full load. The result was that the arch bulged out 
at the sides and sunk at the crown, of course crack 
ing badly in the process. In some places where the 
pressure was most severe the roof bars were forced 
down on top of the arch and partia!tly crushed into 
it, so that on the under side of the arch the location 
of every roof bar above could be seen. Earth pack- 
ing was tried, with the still worse results detailed 
above. At the suggestion of Mr. A. R. T, Lackrn, 
Resident Engineer, dry rubble packing was then 
tried, and in this way .the settling of the crown of 
the arch on striking the centers was materially de- 
creased, Of course, some mortar is used with small 
stone in filling chinks; but wherever the ground re- 
quires especial care, the endeavor is to make the 
dry rubble give a solid support tothe arch. 

The earth bench is of much convenience in laying 
the brickwork, rather than otherwise; for the brick 
and other material is brought injfon the upper level, 
convenient to the work, as shown in Fig. 12. This 
bench is kept 50 to 75 ft. behind the masons, and a 
traveling elevator derrick, shown in Fig. 12, hoists 
the brick cars and other material from the track on 
the lower level to the bench track. 

Figs. 10 and 11 show the iron centering used, It is 
made of two 6 « 6in. angle irons bolted together to 
form a TT section. Six of these are used, 
spaced 4 ft. apart on centers. The centers are 
made in halves, and bolted together at the crown. 
The use of a ring bolt permits spacing rods to be put 
in to hold the arches erect, as shown in Fig. 11. The 
rear center, which is held fast by the completed 
masonry, holds the others in place while the lagging 
is being put on. Another convenience of the iron 
centers is the readiness with which the mason's 
scaffolds are put up, being supported from bolt- 
holes in the angle-irons. 

The arch is built of five rmngs of Baltimore brick 
well bonded. For a short distance, through the very 
heavy ground referred to above, eight rings were 
used. The mortar used is made with one part of 
New York Rosendale cement to two parts of sand. 
The cement is tested regularly by the engineering 
staff. The bond of the side walls and of the arch 
is shown on the drawings. Refuge niches are left 
in the side wall, as shown in Fig. 12. They are 15 
ins. deep, 3 ft. wide and 7 ft. high. 

The progress made on the work up to Nov, 28 is 
shown graphically on the accompanying profile 
lhe rate of progress at each heading on the building 
of the arch and on the excavation of the bench to 
complete the tunnel is shown for two four-week 
periods, from Oct. 43 to Oct. 3l and from Oct. 31 to 
Nov. 28. The side walls are built, as a rule, not 
more than 20 ft. in advance of the arch, but in some 
cases they have been pushed 50 to 90 ft, ahead. The 
bottom drifts are generally very little in advance of 
the side walls, the intention being to follow the rule 
of keeping the masonry lining close to the working 
face, the wisdom of which, when tunneling through 
heavy ground, no one will question. The total 
length of tunnel now arched is about 2,500 ft. About 
10 months will be required to complete its longest 
section, that between shafts land 4, The remain- 
der of the tunnel is expected to be practically com- 
plete in about six months. The cost of the tunnel, 
ready for the track, is about $225 per lin..ft. 

The work on the tunnel has been greatly facilitated 
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Vertical-broken lines represent driven wells for draining ground, 


Vertical hatciuing indicates work done prior to Oct. 3; double diay« nal hatching, work done Oct. 3 to Oct. 31: single diagonal hatching, work done Oct. 31 to Nov. 28, 


PROFILE OF HOWARD STREET TUNNEL, BALTIMORE BELT RAILROAD; SHOWING LENGTH OF ARC4 AND BENCH COMPLETED TO 
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by draining the ground in advance of the heading. 
Driven wells are put down, as shown on the protiic 
a pump is set up in the street, and a large quanti) 
of water which would otherwise enter the tunne! j- 
thus conveniently disposed of. For nearly all thes: 
wells 6-in. pipes were used. About a week is 1% 
quired to drive a well of this size 60 to 70 ft. dee), 
four or five men being employed. After the tunn 
lining is completed past.the well, the pump is move: 
to new wells farther ahead. The pipe is left in tl 
ground, however, and is convenient for use in mak ine 
connections for the supply of compressed air to th) 
tunnel, 

This system of draining the ground by drive: 
wells was devised by Mr. E. J. FARRELL, and is | 
lieved to have been used here for the first time i: 
connection with tunnel works. 

As we have already noted, in the work of exca 
vating and timbering every effort is made to avoi: 
taking out material outside the line of the tunne! 
and to prevent any settlement of the material ove: 
head. Nevertheless, a certain amount of settling j 
unavoidable. The supports of the roof bars have 1 
be changed three times, and the timbering con 
presses considerably in taking up the strain due t 
the mass of material overhead. Even after the loa: 
is transferred to the brick arch, there is compression 
of the mortar joints sufficient to depress the crown 
of the arch 2to6ins, All causes combined hay: 
caused the surface of the street to settle in son: 
places as much as 18 ins. over the line of the tunne! 
but the disturbance bas generally been from an inc! 
to a foot, varying, of course, with the amouni ot 
water found in the workings and with the characte: 
of the ground, 

The concrete trench of the cable railway has been 
cracked in several places; but the movement has 
not been sufficiently serious to interfere with th: 
regular running of the cars, Cracks have been mad: 
in some of the sewers, water and gas pipes, and on 
one occasion a noticeable amount of gas entered thc 
tunnel, There have been no bad breaks, however, ii 
these pipes, notwithstanding the fact that the street 
is pretty well filled with them, as shown on Fig. 1 
of the inset sheet. The sewers on the street ar 
2 ft. to4 ft. in diameter; water mains, 3 ins, to 20 in 
gas mains, 1'¢ ins. to 20 ins. 

Cracks are repaired as fast as they occur, and in 
several cases the contractors have rebuilt conside: 
able lengths of new mains. When the tunnel is 
completed, the street will be brought to its forme: 
level and repaved. 

Notwithstanding the number of large buildings 
along the street, it is stated that no foundations 
have been injured thus far by the tunnel work. Fig 
14 shows an outline of the tunnel section where it 
passes the Darby building, a candy manufactory * 
to 10 stories high. It will be seen that the founda 
tions of the building are inside a line drawn from 
the bottom of the tunnel excavation corresponding 
to the ‘tangle of repose.” But it is claimed tha’ 
where, as in this case, the material above the exca 
vation is free to settle, it will do so before the ma 
terial at the sides can flow in. 

, A most serious difficulty in pushing work on th: 
tunnel during the hot weather in the early part of 
last summer was the excessive heat. Fig. 14 show- 
an example of the location of boiler vaults close to 
the tunnel line. At Shaft 2 the temperature Yose to 
95°; and it was from 75° to 80° in the’tunnel gene! 
ally. Of course working in a damp tunnel at this 
temperature is mach more exhausting than working 
in the open air; and it was determined to try com- 
pressed air for cooling the tunnel. An 18 » 24in. 
Ingersoll-Sergeant piston-inlet air-compressor w:- 
setup in the engine house at shaft No. 1, and « 
main was laid from it on the street alongside the 
curb to a point over the north heading at shaft No 
2, a distance of 5,450 ft. At street crossings the 
pipe is turned down below the surface. 

The pipe is wrought iron, 4 ins. in diameter where 
it leaves’the receiver, reducing to 3 ins. and 2 ins. a! 
points further along the line. Airis taken from 
this pipe to drive tive 16-HP. Ryan & McDonali! 
hoisting engines working underground, and five No. 
9 Cameron steam pumps. The exhaust from these 
engines is all turned into the headings, as shown |) 
Fig, 12, and not only supplies fresh air, bu' 
keeps the temperature delightfully cool and com 
fortable. The exhaust from the pumps which work 
in the street isy piped down some of the old we!!- 
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holes to the headings. Besides the exhaust from the 
pumps and hoists, six of the headings have ‘\ in. 
jets by which the compressed air can escape in the 
heading when the pump or engine is not running. 
The arrangement of valves by which either “live” 
or exbaust air is supplied to this ventilating jet is 
seen in Fig.12. Theairis furnished at a pressure of 
about 65 Ibs., per sq. in. The boilers at Shaft No. 1, 
where the compressor is located, use about 4 tons of 
coal in 24 hours. 

The air compressor is of the ‘straight line,” di- 
rect-acting type, with water-jacketed air cylinder 
and heads. The steam cylinder is 18 ins., and the 
air cylinder 1814 ins. in diameter with a 24-in. stroke. 
With revolutions and a piston speed of 376 ft., it 
will furnish 683 cu, ft. of free air per minute. Its 
total weight is 20,050 Ibs. It was furnished by thea 
Ingersoll-Sergeant Drill Co. 
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The compressed air works the pumps and engi aes 
very satisfactorily, and there has been no trouble 
from ice in the cylinders or exhaust pipes. Common 
cylinder oil is used for lubrication. 

The tunnel is lit bY incandescent electric lights. 
Current is furnished from low-tension C, & C. dyna 
mos driven by Wartield high-speed engines. 

The whole charge of the work has been in the 
hands of Mr. E. F. FARRELL, who is associated 
with the firm of Ryan & McDonald in the execution 
of this work. The original location of the line of 
the road was made by Mr. A. R. T. Lackrge, who 
was also resident engineer on construction up to 
July 1, 1891, under Mr. SamvurEL Rea, the Chief En- 
xineer of the Maryland Construction Co., until his 
resignation in the early part of 1891. 

The present engineers of the Maryland Construc- 
tion Co. are Major RicHARD RANDOLPH, Chief, Mr. 
Joun P. Bort, Principal Assistant, and Mr. RILey, 
Resident. The engineer for the contractors is Mr. 
H. B. Rew. 

Besides the Howard St. tunnel, work isin progress 
ona short tunnel at York Road through a similar 
material, but worked by an entirely different system, 
a full deseription of which we shall give in an early 
issne,. 


Report of the Bureau of Steam Engineering. 





The most important subject discussed by Chief 
Kagineer Geo, W. MELVILLE, U.S, N., in his annual 
report, is the imperative need for a large increase in 
the engineer corps of the Navy. We have been rap- 
idly building modern ships of war, cramming them 
fullof costly and complicated machinery, not only 
for propulsion, but for handling stores, coal and 
ammunition, for heating and lighting the vessel and 
for working her armament. But while this has been 
going on, Congress has paid no attention to the re- 
peated warnings from the Navy Department that a 
sufticient force of properly trained engineers must 
he provided to operate and care for the machinery 
of the new vessels, The result is that at the present 
time engineer officers of the Navy are breaking down 
from overwork or resigning to escape it. The nerv- 
ous strain of the multitudinous duties which de- 
volve upon them, with the knowledge that some of 
the duties which they must neglect for lack of time 
to attend to them may result in disaster, is a great 
load for conscientious officers to carry. 
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One result of the scant force of engineers has been 
the withdrawal of many of the officers detailed to 
give instruction in technical schools, in accordance 
with the Act of 1879. Many of the poorer technical 
schools in the newer parts of the country have felt 
severely the loss of this aid from the Government. 

\ bill which failed of passage in the last Congress 
provided for the enlargement of the engineer corps 
by thé appointment of graduates from technical 
schools as well as from Annapolis. The course in 
engineering at Annapolis is short and unsatisfactory. 
It should be increased to two years and the stu- 
dents should have the spur of competition with 
graduates of other technical schools to incite them 
to do their best. 

The lack of good mechanics and competent tire 
men is only less serious than the lack of engineer 
officers. Some good, however, has resulted from 
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previous complaints on this topic. The Mianto- 
nomoh has been proposed asa training sbip for men 
of the engineers’ force and a course of instruction 
will begin as soon as she is put in commission. 


CONTRACT TRIALS OF NEW VESSELS. 


The Concord, Bennington and Newark have each 
had 4 hour trials under forced draft since the Jast 
report, and have proved satisfactory. The first two 
vessels are duplicates and are identical with the 
Yorktown, save that the forced draft is on the closed 
ash pit system instead of the closed fireroom. The 
greater comfort and feeling of security secured by 
the change are very marked. 

A recent change in practice is the substitution of 
simple non-condensing engines for driving air, feed 
and circulating pumps, blowers, &c., in place of the 
high speed compound engines formerly employed. 
The actual power developed by the auxiliaries is so 
small that the saving in fuel is not thought to be 
worth the greater complication and bulk of the more 
economical engine. In future ships, however, it is 
intended to have the auxiliary engines exhaust into 
the intermediate receiver of the main engines, thus 
gain‘ng economy without losing in efficiency. 

In these trials the coal used was carefully meas- 
ured, and it is believed that the results obtained 
form the first reliable statement of fuel e¢onomy 


with full power forced draft that has ever been 
published. The fuel consumption per LHP. per 
hour was 2,434 ibs. for the Newark, 2.76 Ibs. for the 
Concerad, and 2.60 Ybs. for the Baltimore. These 
tigures show that the common estimates of coal en 
durance are entirely too low, and the radii of action 
predicated therefrom are entirely too high. 

The Navy Department is sometimes criticised he 
cause its steam machinery is not as economical as 
that on merchant vessels. While this is truly the 
case, yet it shows no fault in the naval machinery 
The war vessel has a hull filled with powerful ma 
chinery, the merchantman has only enough engine 
and boiler power to propel her at an economical 
speed. As an example of this, take the U.S. S. Re/ 
timore anda merchant steamer called the Jona, 
41M) tons, 
and both of them considered of the best English de 


each of about the same displacement 
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ign. The following table contrasts their steam ma 
chinery: 


Baltimore fone 

Indicated HP. 10,000 Tt 
iler heating surface, sq. ft 17,008 +18 
Ratio heat. surf. to g: ate surf uw 75 
Weight of boilers, tons im) 4 
Evap. per Ib. of coal, Ibs ; 8 15 


As the great requisite in sbips of war is powerful 
but light machinery, economy must necessarily be 
sacrificed. 

In the contract trial of all vessels the indicators 
used are carefully standardized, and tables of cor 
rections are prepared. The apparent power developed 
is corrected for the errors of the indicators. So far 
as known, our Navy is the only one which insists on 
this rigid accuracy. The apparatus for testing and 
standardizing indicators at the New York Navy 
Yard is believed to be the most perfect of its kind 
in existence. The indicators are tested under 
steam pressure which is measured directly by a col 
umn of mercury to which all possible corrections are 
applied. The apparatus has been so perfected that 
it is only necessary toattach the instrument, regn 
late the steam pressure, and push a button; the 
pencil is pressed against the paper, and the drum is 
revolved by electricity. 

STEEL CASTINGS. 


The department continues to have the most dis 
conraging experience with cast steel, and forged 
or rolled steel or cast-iron has had to be largely 
substituted in its place. In some cases the castings 
have been re-enforced with steel plates, and in others 
they have been made abnormally heavy and ma- 
chined to size. The makers of steel castings admit 
that many failures bave ocurred, but claim that 
the designs for machinery call for shapes that can 
not be successfully cast in steel. They say that if 
they were permitted to modify the shapes and split 
up the casting as into many parts as they desired, 
they could guarantee good work. Withont excep 
tion, the steel makers have been met in friendls 
spirit by the Bureau, and every reasonable change 
which they have suggested has been allowed. Chief 
MELVILLE continues as follows: 

But there must, of course, be a limit to this, We de not 
design machinery for amusement nor to ascertain if steel 
makers can cast the parts, but to answer certain very 
definite purposes. If cast steel will fill the requirements 
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better than any otber metal, we desire to use it; but if we 
are to be hampered by being limited to a few shapes, and 
having pieces which wculd be one easy casting in iron 
cut up into a number, involving expensive machine work 
to fit together, and the uncertainty of bolted joints in the 
very places where simplicity and solility are most needed 
then the conclusion cannot be avoided that steel castings 
are not desirable for such purposes. 

It is interesting to compare the attitude now taken by 
the steel makers with that assumed by them some seven 
or eight years since, when the first of our new vessels 
were building. They claimed then that they could cast 
anything in steel that could be cast in iron, and the Ad- 
visory Board (which was then responsible for the general 
designs of the ships and machinery) was criticized for its 
unwillingness to accept these statements without ques- 
tion, and use steel castings for all parts of machinery. 
When it was found that a fair degree of success had been 
attained in steel casting, they were taken at their word 
and given opportunity to show their capacity, and now 
they claim that the shapes cilled for (which are neither 
intricate nor new) cannot be cast. 

It cannot be too plainly stated nor too strongly empha 
sized that the only reason for using cast-steel instead of 
cast-iron is that advantage may be taken of its greater 
strength to reduce weights. There can be no greater ab- 
surdity than to make stcel castings of the same size as 
those of cast iron with a view to greater safety if the 
strength of the iron casting is ample; steel castings coat 
four or five times as much as iron ones, and it would be a 
deliberate waste of public money to use material in this 
way. The same is true of the plan of making pieces of 
several parts bolted together. 

The little progress made in the production of steel cast- 


ings was proved in a marked degree with the engine col- 


umns of a certain ship. These were perfectly plain hollow 
coluinns, and in cast_iron would have been the simplest 
kind of work; in cast steel every one was so imperfect 
that they could not be used. After the failure of these 
columns, the steel makers claimed that they were of a 
shape impossible to cast in steel; but before the castings 
were found defective not one of the makers thought there 
would be the least trouble in making them. 

I am loth to believe that we shall be obliged to perman. 
ently abandon steel castings; for if the processes of 
manufacture can be improved so that absolute reliance 
can be placed on the product, the question of light ma- 
ehinery for war vessels is rendered much easier of solu- 
tion. Moreover, it has always been found possible in 
other promising lines of work to ascertain the causes of 
first failures and to remedy them, and I am inclined to 
believe that in time this will be done for steel castings, 
since one firm has already successfully produced forms 
that the other makers said could not be cast, and their 
manager has stated that it is simply a question of time 
and the education of superintendents and workmen be 
fore we can safely count onthe production in cast steel of 
any form now made in cast iron. 

CONDITION OF THE NAVY YARDS, 

The great defect in all the navy yards is the al- 
most total absence of appliances for lifting and trans 
porting heavy weights economically and quickly. 
Many shops are so designed and ‘constructed that 
overhead traveling cranes cannot be placed in them, 
and recourse is had te swinging pillar cranes and 
hand trucks. Locomotive steam cranes would be 
almost as useful as overhead cranes, but there is not 
one under control of the bureau. Contracts have 
been let, however, for one locomotive crane and 
three overhead electric cranes for the New York 
navy vard, An electric welding plant and a hy- 
draulic riveter with 126 ins. gap are also to be put 
in. It is recommended that $20,000 be expended for 
a testing machine of at least 600 tons capacity to be 
located at this yard. Also that the same amount 
be expended for a hydraulic bending press. 

Atthe Boston and the League Island navy yards 
about all the work done is to keep the shop ma- 
chinery in repair. It is urgently recommended that 
both these yards be placed in proper condition for 
the construction and repair of ships. The Norfolk 
yard is well equipped for ship building, but not for 
engine and boiler work. About $50,000 would be re- 
quired to put the yard in shape for economical 
boiler construction. 


VARIOUS TESTS. 


During the year evaporative tests were made on 
the Thornycroft boiler of the torpedo boat Cushing 
and on the Towne launch boiler. There were also 
progressive horse power trials of the Cushing and 
some tests of the strength of manganese bronze. 
The report of the Cushing trials we shall abstract 
in another issue. The manganese bronze was cut 
from a propeller made by B. H. Cramp & Co., of Phil- 
adelphia. The average of a large number of tests 
was as follows: Tensile strength 33,324 lbs., with 6.3% 
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elongation and 11.307 reduction of area. Compres- 
sive strength, 156,733 Ibs.; total compression, 36.67. 

The Towne boiler tested was of the tubulous type; 
and it weighed complete, with smokepipe, 1,100 Ibs. 
Filled with water to working weight, it weighed 
1,400 lbs. Under a forced draft of alittle over 1 in. of 
water, an evaporation of 5.8 to 6.8 lbs. of water per 
ib. of coal, from and at 212°, was obtained. Under 
natural draft about 7.55 lbs. was the record. The 
steam was the driest when working under forced 
draft. The hourly rate of evaporation from and at 
212° per sq. ft. of heating surtate was 1.79 to 2.65 Ibs. 
with natural draft, and 7.87 to 9.69 lbs. with forced 
draft. When worked hardest the boiler used per 
hour 104.56 Ibs. of coal and evaporated 525 Ibs. of 
water. Under natural draft with semi-bituminous 
coal the average hourly consumption of coal was 
14 44 Ibs., and 98.75 ibs. of water was evaporated. 


BREADSTUFF EXPORTS show the following remark- 
able increase over last year, as an effect of the short 
crops in Europe and large crop here : 


1890. 
7 632,004 
44,670,477 
126,719,160 


Month of November iia cnaghee 
Five mos. ending with November, 
Eieven mos. “ a 

THE DRAINAGE OF THE CITY OF CAIRO isto be 
undertaken by the government of Egypt. Propo 
sitions for the work, accompanied by the necessary 
plans and documents will be received by Mr. CoLIn 
Scott Moncrierrr, Under Secretary of State, Minis- 
try of Public "Works, Cairo, Egypt, until Jan, 31, 
1892. A premium of $1,000 will be granted to the 
author of the proposition selected, but the govern- 
ment does not hold itself bound to accept any, 
should it not consider them suitable. 


THe HOLZAPFEL METHOD OF VESSEL CONSTRUC- 
rion has been adopted in @ steel barge launched 
Nov. 16 at Wallsend, England. The vessel was 72 
ft. in length, with 19 ft. 6 ins. heam and7 ft. depth. 
The Holzapfel system consists in flanging the 
plates on all four sides before placing them in posi- 
tion, and then punching the flanges and riveting 
them together with portable hydraulic machinery. 
The plates are 2 ft. wide and have 4'¢ in. flanges. 
Tube rivets were used to give drainage from the 
various cells formed by the flanged plates in the bot- 
tom, and the cells were then cemented level with 
the bottom of the tube rivets. The great advan- 
tages claimed for the system are the doing away 
with all hand riveting on the ship plates, and the 
punching of all the rivet-holes with the plates in 
place. 


PERSONALS. 


Mr. FRANK WENTER bas been elected President 
of .he Board of Drainage Commissioners, of Chicago, Il. , 
in place of Mr. PRENDERGAST 


Mr. Wa. Ham Hatx, Consulting Engineer, San 
Francisco, Cal., has removed his office to the New Mer- 
cantile Library Building in that city. 


Mr. C. A. MERRIAM, Assistant Manager and Chief 
Engineer of the Monterey & Mexican Gulf R. R., will as- 
sume the duties of General Superintendent, vice Mr. 
Joun GRACE, resigned. 


Capt. WM. H. Brxsy, U.S. Corps of Engineers, 
has been transferred from Wilmington, N. C., to New- 
port, R. L.,to succeed Major LIVERMORE, of the same corps, 
in charge of river and harbor work. 


Mr. G. A. A. DEANE has been appointed Land Com- 
missioner of the St. Louis, Iron Mountain & Southern Ry., 
in charge of lands in Arkansas, with headquarters at 
Little Rock, Ark., vice Mr. THomas Essex, resigned. 


Mr. M. J. CARPENTER, Vice-President of the Du 
luth & Iron Range R. R, has been appointed President, 
vice Mr. H. R. BisHop, resigned. ‘Mr. C. W. Hiniarp 
Secretary and Treasurer, will succeed Mr. CARPENTER as 
Vice President. 


Mr. Joun T. Burns, Superintendent of Transpor- 
tation of the Denver & Rio Grande R. R., has been ap, 
pointed Superintendent of the First Division of that road, 
vice Mr. A. W. Devet, resigned to take the position of 
Superintendent of the Gulf Division of the Union Pacific 
Ry. 

Mr. Wa. G. HAMILTON, inventor of the Hamil- 
ton steeled wheel largely used on the Pennsylvania and 
other roads, and a consulting engimeer of that road, was 
badly injured in the back by the accident to a vestibule 
express at Lima, O., chronicled elsewhere, caused by the 
splitting of the train ona broken switch. His son. Wm. 
Vv. HaMItton, had bis left foot crushed in the same ac- 
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cident. Mr. HamtnTon has been for years a prominen: 
member of the American Society of Civil Engineers, ang 
lately gave $1,000 to its building fund. It is expected tha: 
he will recover from this accident, though it is as yet tov 
soon to say how severe was the shock to his system, 


Col. Wiit1niAM E, MERRILL, U. S. Engineer jy 
charge of the Ohio River and its navigable tributarie. 
dropped dead Dec. fon an Ohio & Mississippi train nea, 
Edgefield, IIl., while going to Shawneetown on busines. 
Colonel MERRILL was born in Wisconsin in 1825, graduated 
from West Point in 1859, and entered the army enginee, 
corps. He served through the war with distinction. H, 
was made Major in the Corps of Engineers, 1867, and Lieu 
tenant-Colonel, same corps, 1883. He assisted iu many 
engineering works of importance during the war, and j; 
1878 was sent by the Government to Europe to gather in 
formation on the construction of movable dams. H; 
served on numerous boarcs as an expert, and was th: 
author of “Iron Truss Bridges for Railroads” and “Im 
provement of Non-Tidal Rivers.” 


NEW PUBLICATIONS, 


—Annual Report of the Chief of the Bureau of Steam 
Engineering, for the year 1891. Geo. W. MELVILLE, En 
gineer in-Chief. U. S. N.. Chief of Bureau. 
i891. Pub. doc.. pp. 83. 2 folding plates. 

The first glance at this report gives one a very favor 
able impression as to the work which is being done in th: 
Navy Department these days. or at least in this especial 
bureau. Itis not often that the reports of governmen: 
departments are sent out bearing the date of the curren! 
year: but this pamphlet is dated Oct. 12, 1891, and su mit 
estimates for the fiscal year ending June 3), 1893. The r 
port contains much matter of engineering interest, t}. 
most important of which we abstract elsewhere. 


Washington 


—Ohio Society of Surveyors and Civil Ergineers 
Transactions of the Society at its Twelfth Annual Meet 
ing, Columbus O.. Jan. 20, 21, 22. 1891. E.D. Wileman 
Secretary, Massilon,O Paper, 9x 6ins.; pp. 163, Pri 
59 cts., with 5 cts. for postage. 

This volume contains the reports of officers and i 
ports of committees on “Legi=lation,” “Civil Engineer 
ing,” “Land Surveying,” “Highways” and “Blanks and 
Instruments.”’ It also contains the following papers 
‘Railway Surveying in South Australia,’ E. D Wileman: 
“Construction of the Louisville Southern R. R.,” 8S. F 
Rock; “Knowledge of the Practice of Surveying and En 
gineering,” ©. N. Brown; “Land Surveying,” G. S. Innis; 
“Transit Points, "J. L. Culley;“‘Separate System of Sew 
ers for Dayton, O.,” F. J. Cellarius;,“Constructioa of Sew 
ers.” C. A. Judson; “Separate System of Sewers,” J. B 
Weddell; “Permanent Drainage,” D. W. Seitz; “Domestic 
Water Supplies,” J. B. Strawn; “Brick Paving,” E. b. 
Shifley; “Substructure for Bridges,” W. K. Liggett 
**Measure,”’ D. W. Pampel. 


SOCIETY PROCEEDINGS, 
American Forestry Association.—The next meeting 
will be held at Washington, D. C., Dec. 29 and 30 One of 
the special subjects to be considered is the securing of 


national forest reservations, a memorial in regard to 
which wil! be presented to President Harrison. 


New England Water-Works Association.— At th 
quarterly meeting at Boston, Dec. 15, a paper on ‘‘Selec 
tion of Sources of Water Supply,”’ was read by Mr. F. P 
Stearns, Chief Engineer of the Massachusetts State Board 
of Health. 


Iowa Civil Engineers’ and Surveyors’ Society, 
The fourth annual meeting will be held at Burlington, La.. 
Dec. 29. Reports of committees and the following papers 
will be presented: “‘ Permanent Reference Marks for 
Surveys,’ C. W. Bisbee; “Clay for Fire Brick, Wu. 
Steyh; ‘Coal Mines,” B. H. Johnsten; “ Changes in the 
Code,” L. Higgins; “ Truss Bridges,’ E. M. Gilchrist: 
** Cost of Earthwork,” J. N. Brown; “Tide Lands,”’ A. B. 
Little; ** Title by Adverge Poss2ssion,” Seth Dean. 


Civil Engineers’ Club of Cleveland, O.—At the 
meeting on Dec, 8. Prof. C. S. Howe read a paper on 
“‘Mathematical Tables and Methods of Calculation,” and 
Mr. N. P. Bowler read one on “ Patents and the Patent 
Office of the United States.”” A discussion, led by Pro- 
fessor Stockwell, followed Professor Howe's paper. Mr. 
Bowler’s paper was devoted to a consideration of the 
patents issued during the first 50 years of the nation’s 
history. 


Liverpool Engineering Society.—The third meeting 
of the session was held Nov. 25. Mr. John T. Wood, Pres 
ident, in the chair. The evening was devoted to the dis- 
cussion of some questions of practical engineering inter 
est. A question introduced by Mr. George Farren deal! 
with the silting up of a small harbor in Carnarvonsbire. 
and the methods adopted to prevent this silting up. Mr. 
A, W. Brightmore submitted some novel methods of land 
dredgiug and protecting slopes on river work in Holland 
Mr. J. WU, T. Turnerintroduced some questions in connec 
tion with rain gaging and the action of a sewer siphon. 


Civil Eaginosar’?# Sosisty of St, Paul,—A joint meet 


. . 
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ing of this society and the Minneapolis Engineer's Club 
was held at St. Paul Dec. 7. 

Prof. W. R. Hoag, of Minneapolis, read a paper on 
“Geodetic Leveling,’ explaining in detail the instruments 
employed in precise leveling, their adjustments and use. 
He stated that a precision of 1 to 1,900,000, common in 
horizontal, is not possible in vertical measurements; 
mm. into the square rvot of the number of kilometers 
run is precise for leveling, but 4 mm. ¥ km is hardly 
passable. A portable turning point is used, the rod rest 
ing in a shallow cavity thereon and held as nearly plum) 
as practice enables a rodman to hold it. Readings cre 
taken to »y of a millimetre. 

Engineering Associaticn of tbe South —The regu- 
lar meeting was held at Nashville, Tenn., Dec. 10. Mr 
Hunter McDonald, of Atianta, Ga., engineer in charge of 
the Western Atlantic KR. R., presided. The Secretary 
presented the specifications governing the competition 
for the eash prize of $1,0C0 offered by the Board of Public 
Works of Duluth, Minn., for the best plans fora draw 
bridge across the ship canai at that place. 

Mr. Olin H. Landreth brought up the question of insti 
tuting under the auspices of the Asscciation a comy titive 
trial of machinery used in highway building, such «as 
graders, ditchers, surfacers, rock crushers, steam and 
horse rollers, etc., and after ap ex ended discussion a com" 
mittee was appointed to investigate and report at the next 
regular meeting the feasibility of instituting such trials 
Messrs. Olin H. Landreth, W.G. Kirkpatrick and J, A. 
Fairleygh comprised the committee. 

The paper of the evening was on “ Refrigerating Sys 
tems,” by Dr. Wm. L. Dudley, of Vanderbilt University 
Nashville. It comprised an historical account of the 
development of refrigerating methods, and after classify- 
ing the several processes under the head of ‘absorption’ 
and “evaporating”’ systems, proceeded to develop a com- 
parative exhibit of the chemical and mechanical results 
obtained by each process. The paper was illustrated by 
diagrams showing the working ot the different systems, 
4s well as lithographs and photographs of modern machin- 
ery as now built. In the discussion which followed Mr. 
W C. Kirkpatrick suggested that the cooling effect of ex- 
pansion of compressed air might be utilized both to cool 
and aerate the water of cisterns in summer by a portable 
air compressing apparatus with coils for covlirg the com- 
pressed air. In many sections of the South roof water 
preserved in underground cisierns i3 the chief dependence 
for domestic supply, and the proposed method ot cooling 
and aerating and thus rende ing the conditions unfavora- 
ble for developwent of disagreeable taste and odor was 
referred to. The low therinal conductivity of the soil 
surrounding cisterns isa favorable circumstance to the 
permanence of the effc ct of such cooling. 

American Society of Civil Engineers.--At the 
meeting on Dec. 16, the President, Mr. Octave Cha- 
nute, inthe chair, Mr, Fteley, ac ing as Secretary, an- 
nounced the deaths of C 1. Wm. E. Merrill, U. 3. 
neer Corps, and Mr. John Lock wocd. 

A paper on “The Red Reck Cantilever Bridge,” by 8. 
M. Rowe, 3. W. Robinson and H H. Quimby, was read 
in abstract, but the paper beirg lengthy the reading 
lasted until 9 P. M. which is thetime when. under present 
arrangements, the second meting of the monthis ad- 
journed, to allow more time for social conversation. Mr. 
Macdonald and o'her members referred to the disadvan- 
tages of this system, as well as of baving to spend so 
much time in listening to the reading of a paper already 
printed. and after some discussion it was finally voted to 
postpone the adjournment. Mr. Macdonald in a brief 
discussion spoke favorably of the use of concrete for 
piers in locations where there is no danger from 
frost. Referring to the statement in the paper that con- 
siderable material was rejected at the rolling mills on 
account of surface deiects and flaws, he said 1t was a ques- 
tion whether sucn ordinary surface defects were really 
injurious. Tests of such rejected miterial have shown it 
to be of excellent quality. Some of the first of the large 
high-steel pla'es for the Forth Bridge cracked like glass 
when unloaded from the cars, but investigation showed 
that this was due to the effects of shearing, and the 
defect was obviated by planing off about 134 ins. of the 
edges. What is wanted in bridge construction is a “com- 
mercial” and not a “laboratory” steel. Mr. Macdonald 
also spoke in favor of combining ¢ nstructional strength 
with artistic outline in bridge design. 

The Red Rock cintilever bridge carries the Atlantic & 
Pacific Ry. across the Colorado River at The Needles, be- 
tween Arizona and Caiifoinia. It hasa span ot 660 ft., 
the cantilever arms being 16} ft. long. and the suspended 
span 339 ft. The bridge was descrived and illustrated 
in ENGINEERING News, Oct. 27 and Nov. 4, 1390. 


New Englani Railroad Club.—At the meeting on 
Nec. Othe subject discussed was “ Tools and Machinery 
for iailway Shops.” There was general agreement that 
railway companies as a rule pursted a penny wise and 
pound foolish policy in the provisionof machinery in their 
shops. Antiquated tools, bought when the road was first 
opened, are kept in service, and the introduction of mod- 
ern laborsaving machines is neglected. The managing 

officials of a railway do not, a3 a rule, appreciate the 
9213 of the shops, ani thoy consider is wastefal to buy 


Fngi- 


new tools in place of old one swhich may be in good re 
pair and yet be too antiquated in design to work ec¢ 
nomically, 

Mr. E. E. Davis, who opened the discussion, said that 
planers ought to run 16 ft. to 30 ft 
to run 25 to 45 ft 


per minute, and lathes 
per minute with feeds of ., in. to lin. <A 
“crew machine is one of the best investments which a 
railway can make. It will save 25¢ to & in 
the cost of work, and will preduce it of uniformly good 
quality. The advantages of the milling macbine are 
half appreciated by railway shop managers. kinds 
of work can be done 25¢ cheaper on the 
than on the planer and x 


comppany 


not 
Some 
machine 
cheaper than on the! Phe 
vertical boring and turning mill is an ther tool which 
rapidly pays for itself in boring tires 
ters, X&c. The railway 
has proved to be as much superior 


milling 


athe 


wheel cen 
hoist 


turning 
overhead with pneumatic 
to the hoist i> 
In the boiler shop, 
he reason Why railway shops find themselves unable to 

with monufacturers is the lack 
Punch and shears, power bending rolls, steam or 


chain 
that was superior to manual laber. 


compete the of proper 
tools. 
hydranlic riveter, plate planer and drills, with proper over 
work are all needed to build 
Proper management of tool 
Mr 
seen a man turning off adriving journal at the aime speed 


at which he turned the 


head cranes for handling 


beilers economical's. 


is essen- 


tial, however, to economical work Davis said he had 


ire. In another shop a planer 60 
®) ins. with 12 ft. bed, and running about NM ft. per 
minute, is used for planing side-rod brasse :. 
rhe the screw machine and of the 
pneumatic hoist for shop use were b. ought out still more 


advantages of 


plainly by other members. 

At the meeting on Jan, 13, the subject for discussion will 
be ‘ Locomotive Boilers and Their Attachments.” 

Evgineers’Clubof P? iladeliphia. 
1891. The following nominations were made for officers 
for 1892: President, James ( hristie: Vice Presidents- 
Fred’k H. Lewis, Howard Murphy. Pedro G. Salom: See- 
retary, John C., Trautwine Jr.; Treasurer, T. Carpenter 
Smith; Directors, John E. Codman, George V. Cresson. 
Strickland L. Kneass, Wilfred Lewis, M 
Muckié, Jr.. H. W. Spangler, Dav'd Townsend. 

The committee appointed to consider the 
Land-locked Navigition through the bays and inlets of 
the Atlintie and Gulf coasts, and to communicate with 
the Board of Trade and other commercial! bodies of the 
eastern and southern seaboard cities, reported favorable 
resolutions, and a form of letter transmitting the forego- 
ing to the various bodies referred to, to be accompanied 
by a digest of the route proposed and by copies of such 
other papers as may be necessary to properly present the 
subject 

Mr. F. H. Lewis’ specifications for bridge superstruc- 
ture, v hich were submitted at the meeting ot Oct.17, were 
discussed. 

Mr. Burr believed that the specifications were unneces- 
sarily explicit. ‘he pract'ce of placing stringers on top 
of the floor beams. the requirement that legs of tre_tles 
must be soinclined as to avoid tension on the windward 
side of the viaduct, and the limiting of t e€ size of steel 
bars to & x 2ins., were criticised. Mr. Burr, however, 
commended that porticn of Mr. Lewis’ specifications 
which covers the useof steel. His experience had con- 
vinced him that the grade vf metal called by Mr. Lewis 
“soft steel” can be properly treated like iron in all the 
shop manipulations of punching, shetring and riveting. 

Mr. Rickett’s believed that it was hardly advisable for 
all railways to insist upon the use of sreel for all web 
plates, or to svecify that stringer beds must be of cast 
iron. He believed also that 9 ft. was an vnnecessarily 
wide spacing for stringers in single track through bridges, 
and that a spacing of 7 ft. is equally safe; also that for 
spans bet ween 190 and 129 ft. lattice bridges were as safe. as 
rigid and es gbod as pin connected trusses. He questioned 
the advisability of requiring anincrease in the allowance 
for wind pressure per lineal foot in spans over 200 ft., and 
believed that a distinction should be made bet ween loaded 
and unloaded bridges in this respect. 

Other features criticised by Mr. Ricketts were the pro. 
vision for c: oss ties resting directly on bottom chords; the 
allowance for the weizht of full sized chord compression 
members in the use of the formulz for long columns; the 
compulsory use of equal-lezged angles between stringers 
and floor beams; the clause relating to stiffeners: the re_ 
quirement that splices in heavy members should break 
joints with each other; the compulsory use of vertical web 
members in lattice bridges, and the requirement that 
bars in double as well as in single latticing must make 
angles of 60° with the axis of the piece. 

Mr. Hunt suggested 60,000 to 68,000 Ibe. tensile instead 
of 70000 for medium steel, and urged a requirement 
respecting the appearance of fracture for both medium 
and soft steel; also the drifting test for both steel. He 
did not think that a formula modeled after that of the 
standard tridge builders’ specifications should be re- 
quired to be used by the subordinate officers 6f manufac- 
turing concerns. The requirement of 18% elongation in 
8 ins. is too severe. Heshould accept ordinery bar iron 
which stoood 48,000 tonsile with 16% elongation, provided 
the fracture was fibrous. Sheet aluminum used in place 
of sheet lead for bearings has the advantages that it takes 


Meeting of Dec. 5. 


Richards 


question of 


ject me 


a square bearing, does not flow as much as lead 
not oxidize or corrode. Bulk for bulk, the 


uum is now very close to that of lead 


and will 
eost of alumi 
He should not re 
In the Pitts 
iron ha-« 


lium steel for solid rolled beams 
difficulty in 


entiv bw th 


burg district the prodncing good 


been aggravated re irrexularity inthe supply 


f nasural gas. 


A piper by Mr. Geo. R. Ide on smoke abatement in 
cities was presented. The principal objections to smoke 
ire that it gives everything in the neighborhood a dis 
agreeably smuity appearance, that it render the atmos 
phere unpleasant to breathe. and that it produces in 
urious effects on vegetation. The los: of fuel is probably 


not greater than l 
fuel by hand 
and the 


are is required with 


There are three systems of supplying 


the king system 


\ creat 


term of hand firing, to prevent 


spreading system, the 


alternate side firing system smount of 


ny sVvsa 


the formation of smoke: mvuch more than can usually be 


exercised The coking system as old as 1890, when a 


Tn the 
been probably 


patent was granted in England for such 
United 


1 evestenm 


States there hav 


since that t'mve 


1,009 patents granted for contrivances of this nature In 
old 


forms, and many of them are suceeses 


all or most of these contrivances the principle i but 


embodied in variou 
ful in preventing the formation of smoke in otijectionable 
quantities 


Che principal reason why a more general use 


is not made of these devices is their first cost, and the 
fact that some one else is inconvenien Few cities 
have any regulations on the subject, and those that have 
do not enforce them for fear of driving away manufac 


tures. The report of the 


in 1882 shows that by the use of improved designs of 


Smoke Abatement Committe 
fur 
of operating them the smoke nuisance 
that the 


greatest importance in 


naces and metbod 


may be practically done away with. and use of 


mechanical stokers is of the 
ducing this result. The 


pro 


abr.tement of toe smoke nuisance, 


so far as steam boilers are concerned, dues not depend 
upon the possibility of designing suitably new appliances, 
but upon that of inducing proprietors use the appli 
ances long since designed, 

Mr. Strong believed thit the public was not yet ed" 
cated up to the convi tion that smoke prevention wasa 
possibility. He found that railway managers took littl 
interest in devices for the purpose, however successful 


unless feceed by competition with non-smoke producing 


roads, When fire bridge walls are provid d with openings 
these 


in the back soon be clogged 


ope with slag Air 

must be supplied under the grate. 
Mr. Livingston said every «ffort had been made in 
Pittsburg to abate the nuisance, but the trouble always 


in the way was that smoke prevention cost more than it 
came to. 
coal in’ o gas and then burn the gas. 

Mr. Spangler, for the Committee on Information, called 
attention to the device used in Chicago & Alton engines, 
and mentioned an inventor who tried the plan of fanning 
the smoke back into and throuch the fire 

Mr. Baltz referred to the “the bluff” in 
West Philadelpbia, where the smoke from the Pennsy! 
vania R. R. lecomotives passing around the bluff immedi 
ately under the houses, comesin the cellar windows and 
into the hot air flues of the furnaces and 
duced into every part of the house, 

Mr. Kerr said that mechanical stokers may, if desired, 

be so manipulated as to previ nt the emission of smoke 
teferring to Chicago, he said the difficulty there lay in 
the low setting of the boilers put up in past years, and the 
consequent difficulty in introducing sufficient air pelow 
the grates, the water in the ground preventing the intro 
duction of proper air ducts below the boilers: but if there 
is anything that popular feeling can do in the premises it 
will be done in Chtcago between this and 1893. The svc 
cessful devices depend upon the supply of a great surplus 
of air, which of course means mere dilution of the smoéke 
and must be accompanied by a loss of efficiency, and this 
has brought smoke consuming devices, asa class, into di- 
repute. 


The proper remedy is first to convert the soft 


residences on 


is thus intro 


Mr. Smith had had some experience with mechanical 
atokers, of the con'inuous chain grate pattern. 
duced the smoke, but were found in repairs and 
were abandoned. He referred to the use of deep copper 
fireboxes and of fire bridges on English and Scotch loco 
mo ives. 

Mr. Kerr remarked that such devices were useful on 
locomotives, but could not be applied to stationary en 
gines. In locomotives the bridge reduces the excess of 
draft. In stationary engines there is a deficiency of draft 
to start with. 

Mr. Morris referred to the work of Charles Y. Williams, 
published in 1842, as containing pretty much all that is 
known to day on the subject. and which summed up the 
matter in the conclusion that smoke prevention does not 
pay. 

The Secretary read a paper by “an Ex-Member of the 
House Committee,” dealing with the problem of suppress- 
ing or mitigating the emission of smoke during the meet- 
ings to the annoyance of svme of those who failed to con. 
tribute their quota tothe club output. It was noted that 
upon submitting the question te vote upon a previous 
occasion the verdict was 191 to 100 against prevention. 

Joun C. TRaUTWINE, JR.. Secretary. 
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COMING TECHNICAL MEETINGS. 





Montana Society of Civil Fngineers,--Dec, 19. Helena, 

Engineers’ Club of Philadelphita,.—Vec, 19, House, 1122 
Girard St, Secy,, H, Murphy, 

lowa Civil Engineers and Surveyors Society.—Annual 
meeting at Burlington, Dec, 29, Seey., Seth Dean, Glenwood, 
imerican Forestry Association,—Next meeting at Wash- 
ington, D. C., Dee, 29, 30, Seey,, Dr, Fisher, Philadelphia, Pa, 

Technical Society of the Pacific Coast,—Jan. 1, Secy., 
O, von Geldern, 819 Market St,, San Francisco. 

Swedish Engineers’ Club,—Jan, 2, Secy,, P. Valentine. 
At 231 Union St., Brooklyn, and 646 North 10th St., Philadelphia. 


Northwest Railroad Club,— Jan, 2. Rooms, Unien 
Station, St, Paul, 

Civil Engineers’ Society of St, Paul,—Jan.4. Secy,, 
©, L, Annan, 

Engineers’ Club of Kansas City.—Jan, 4. Rooms, 
Baird Building, Secy., H, Goldmark, 

Western Society of Engineers,—.Jan, 6, Secy., J, W. 


Weston, 230 La Salle St,, Chicago, 
Engineers’ Club of St. Louis 
Thatcher, Odd Fellows’ Building, 


Jan. 6, Secy., Arthur 


American Society of Civil Engineers .—Jan, 6, BSecy., 
Francis Collingwood, 127 East 23d St,, New York, 
Engineers’ Club of Minneapolis.--Jan, 7, Rooms, 


Public Library Bldg. Secy., F. W. Cappelen, 
Association of Civil Engineers of Datlas,—Jan, §, 
Seey., E, K, Smoot, 808 Commerce St, 


Civil Engineers’ Club of Cleveland,—Jan. 8. BSecy., 
A. H, Porter, 0 Euclid Ave 

Atlanta Society of Civil Engineers .—Jan. 12. Secy., 
Parker N, Black, Capitol Block, 

Denver Society of Civii Engineers,.—Jan, 12. Secy., 
Geo. H, Angell, 

Northwestern Society of Engineers.—Jan, 12, Rooms, 


Occidental Block, Seattle, Secy,, E, H. Warner. 

Civil Engineers’ Association of Kansas ,.—Jan, 13, 
Secy , J, C, Herring. Wichits, Kan, 

New England Railroad Club,—Next meeting. Jan.13. At 
United States Hotel, Boston, Secy., F. M. Curtis, 

Engineering Association of the Southwest.--Jan. 14, 
secy., O. H, Landreth, Nashville, Tenn. 

Northwestern Track and Bridge 
15, Rooms, Union Statien, St, Paul, 

Western Railway Cluh.—Jan, 19. 
Building, Chicago, Secy,, W, H. Marshall, 

Engineers’ Society of Western Pennsylvania,—Jan. 
19. Seev., 7, H, Harlow, Pittsburg, Pa, 

Boston Society of Civil Engineers,—Jan, 20, 
F, Tinkham, City Hall. 


Association.—Jan, 


Rooms, Rookery 


Secy., 8. 


Canadian Society of Civil Engineers.—Jan, 21, Secy., 
H, T. Bovey, 112 Mansfield St., Montreal, P, Q, 

Engineers’? Club of Cincinnati,—Jan, 21.  Secy., J. F. 
Wilson, 


New York Railroad Club,— Jan, 21, Rooms, Gilsey House, 

Scandinavian Engineering Society of Chicago,— 
Jan. 2'. Seey., T G. Piblfeldt. 118 Adama St, 

Southern and Southwestern Railway Club,.—At At- 
lanta, Ga., Jan. 21, Becy,, F, A, Charpiot, Macon, Ga, 
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Hereafter we will not accept a subscription to 
this journal from subscription agents or from any- 
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body.else at less than our published rates. 
club} rate or commission will be allowed. 
dealers and agents must send their orders to their 
News Company. This policy is one of necessity. 
We spare neither money nor labor in the effort to 
produce the very best of engineering newspapers 
and in justice to ourselves and to all of our sub- 
seribers we must have our full rate every time. 

We shall be obliged if subscribers will deal with 
us direct, and it will be a favor also if they will use 
a printed letter-head or inclose a professional card 
for classification purposes ; it will be of advantage 
to them also. 

ENGINEERING NEWS PUBLISHING Co., 
Tribune Building, 
July 4, 1891. New York. 








Ir any one doubts that a large gain in fuel econ- 
omy can be made by the use of compound locomo- 
tives in place of those of the ordinary type, we 
suggest that a careful and unprejudiced examina- 
tion be made of the records of experiments on this 
subject published in our last two issues. The stock 
arguments against the use of compound locomo- 
tives have been first that their sHowing of in- 
creased fuel economy was chiefly due to better 
inanagement on the part of the engine crew; sec- 
ond, that they could not start or pull such long 
trains up such heavy grades as the simple locomo- 
tives: third, that the cost of repairs and the inter- 
est on the increased first cost were sufficient to 
absorb the bulk of the saving in fuel anyway. 

All these objections are fully met in the reports 
of the eleven months"*trial on the East Tennessee, 
Virginia & Georgia, given in our issue of Dec. 5, 
and the extended series of trials on two New Eng- 
land railways given last week. In the face of 
these records it is difficult to see on what the ul- 
tra conservative element which has opposed the 
compound locomotive can base their arguments. 
It is also difficult to see what valid excuse a super- 
intendent of motive power can have for delaying 
action in introducing the compound on his road, 
The able committee of the Master Mechanics’ 
Association which reported on this subject in 
1890 only allowed a saving in fuel of 17 per cent. 
by the use of the compound. But the ten months 
tests on the East Tennessee, Virginia & Georgia 
showed a saving of 25 per cent., and this is close 
to the average shown in all the careful tests of fuel 
economy which have been reported. To show the 
importance of this saving, on roads where coal is 
expensive, take the Southern Pacific system, which 
in 1889 spent $5,020,724 for locomotive fuel. If 25 
per cent, of this were saved, the gain would be 
$1,255,181, which is over 8 per cent. of the net 
earnings of the whole system in that year. 


—_—-— -—-—— 


WE give up an unusually large amount of our 
space this week to an article on the candle-power 
efficiencies of all the various systems of car light- 
ing now in use, including oil lamps, compressed 
oil gas, gasoline gas, electric incandescent lamps 
and (for comparative purposes only) electric arc 
lights. The material was of such nature that it 
could not well be divided between two issues and 
as the record given is the first of the kind ever 
made, the space seemed well bestowed. It would 
seem as if the fundamental inquiry in considering 
any new lighting system should be, How much 
light does it give as compared with other systems? 
But as a matter of fact hardly any of our railways 
have made photometric tests of their lamps; and 
those which have, like the Erie and Milwaukee & 


St. Paul have tested them only in a horizontal 
plane. To judge of the efficiency of modern 
car lighting plant, however, it is absolutely 
necessaty to measure the candle-power 
at frequent intervals in a circular arc, for reasons 
given more fully elsewhere; and this work was 
very ably and carefully done for us by Mr. W. B. 
D, PENNIMAN, chemist of the Baltimore & Ohio 
Railroad, with the co-operation of the owners of 
the several systems tested, but under his sole con- 
trol. Heretofore such records have only been 
obtainable from the owners of such systems, and 
we may add, from only one of these systems (the 
compressed oil gas plant); the owners of other 
systems, though making very positive and liberal 
claims as to the candle-powers obtained, never 
having made any actual candle-power tests, either 
in their own shops or in the shops of the railways 
which were introducing their plant. 


—--e —--— 


EVEN after candle-power tests of this kind have 
been made, however, they do not furnish a fair or 
an adequate measure of the absolute quantity of 
useful light obtainable from the various illumin- 
ants as actually used in the car. To do this prop 
erly we have been obliged to devise a new unit, 
which we have christened a VisuaL Unit. This 
unit though directly deducible from the candle- 
power records is yet quite different therefrom. It 
shows the absolute quantity of effective light (in 
candle powersat a distance of 4.5 ft.) which falls per 
pendicularly upon a book or newspaper held inthe 
usual way.by a seated passenger. From the diagranis 
showing these visual units for various forms of ca 
lighting plant it will be seen at once that the dis 
tribution of light is in some cases quite defective, 
and inmost cases apparently improvable. Con- 
trary to the usual impression, light thrown directly 
downward is not economically distributed, yet the 
usual forms of shades and reflectors seem devised 
to throw it as much downward as possible. A 
flat ring instead of the usual conical reflector 
should give a better distribution of the light from 
oil lamps, and a reflector with a decided upward 
flare, so as to throw off more light at an angle ot 
45°, should give a better distribution than the 
usual form of reflectors for the inverted or Pintsch 
type of gas burners. 

We have now but two remaining articles to give 
before concluding our series of articles on car 
lighting, one of which will be on the comparative 
cost of lighting by the various ‘systems, and the 
other on their comparative safety, On account of 
the space necessarily required for this week's 
article on car lighting and for another article of 
special novelty and interest giving a résumé of 
governmental work in aid of irrigation, we are 
compelled to postpone to a following issue the 
continuations of our articles on the Steel Skeleton 
Type of High Buildings and on Disputed Points in 

bridge Designing. 
iattediagid 

THE New York Chamber of Commerce has fol 
lowed various other bodies by heartily endorsing 
the Nicaragua Canal project, and has appointed 
a committee, including the President and Vice 
President, to act in the matter. The President of 
the Nicaragua Canal Construction Co.. the Hon. 
WARNER MILLER, in his remarks before the Cham 
ber, again drew attention to a fact which we fear 
is not as generally understood as it should be—tha' 
is, thatthe company under his management ba:! 
never asked for government aid, and *‘ under his 
management never would ask for it.” This |.“ 
in view of the declarations of the Senate Commit 
tee, as well as Mr. MILLER’s, effectively refutes the 
charges of ‘‘ lobbying ” made by some few of the 
papers of this country, which for the most part 
oppose any and all measures to aid the ccpnstruc- 
tion of an American ship canal across Nicaragua. 
We believe, with President Harrison, that the 
project is one emindhtly adapted to direct gov- 
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Lonpitudinal Section 


FIGS. 1 & 2. METHOD OF DRIVING HEADING WITH SEGMENT TIMBERING AND IRON 


Transverse Section. 
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Longitudinal Section 
FIG. 4. DRIFTING BACK OVER TOP OF ARCH BUILT UNDER SEGMENT TIMBERS. 


: eae Transverse Section. ~~ pe ee 
FIG. 5. CHANGING FROM SEGMENT TIMBERING 
TO BAR TIMBERING. 







Transverse Section. 
FIGS. 10 & 11. UNFINISHED ARCH, SHOWING IRON 
CENTERING AND MASONS’ SCAFFOLDS. 
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FIG. 8. UNFINISHED ARCH, SHOWING WOODEN CENTERING. 
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ernment support, and that such support will mean 
the least interest paid during construction, more 
rapid and effective construction, and the opening 
of the canal to the world’s commerce in the least 
time and at the lowest tolls. 

The real attitude of the Construction Company 
to the proposed government guarantee and super- 
visory control, as outlined by the Senate commit- 
tee, and a perfectly natural one under the circum- 
stances, is simply this, as we understand it: The 
Construction Company wishes to build the canal. 
With a government guarantee they are sure of 
doing this at mmimum cost and with a small but 
certain profit to themselves. Without a govern- 
ment guarantee the project is necessarily specu- 
lative and the capital account certainly. much 
larger. The profits also will be speculative: pos- 
sibly very large, but possibly nil. Asa company 
the promoters of this enterprise are ready either for 
a hopeful speculation ora certain small return. 
The people who are to use the canal have but one 
end tosecure—to keep the cost and tolls as far as 
possible below a speculative basis. When to this 
mere pecuniary difference to the people we add 
the Jarge national interests involved, we are con- 
fident that the citizen or statesman who carefully 
looks into the question will soon be convinced that 
the public good demands both a national guaran- 
tee and national supervisory control. 


—— 





Ir has been evident for some time, as we re 
cently noted in chronicling the last British brake 
returns, that in spite of the protests of nearly all 
the more reputable technical journals and of the 
invariably lower brake efficiency which the 
vacuum type of train brake has always shown, 
the temptation of greater cheapness was leading 
the British railways to prefer the vacuum to the 
Westinghouse brake. We notice lately also a 
subtle appeal to national prejudice in various 
publications by styling the Westinghouse the 
** American ™ or ‘‘ transatlantic” brake in contra- 
distinction to the vacuum, as if the latter also 
were not of American origin and only kept from 
being ap active competitor in this country as in 
England by the fact that the Westinghouse com- 
pany early absorbed the vacuum interests in this 
country but did not do so in England. 

The English Board of Trade requires that a re- 
turn shall be made to it of every instance in which 
a train brake fails to act properly (1) when an ac- 
cident is imminent, (2) when making service stops 
and (3) when delay is caused to working of trains. 
These reports ought to be very valuable, and no 
doubt are so if carefully analyzed, but a very 
superficial examination will show that the face 
of the returns must be taken with a good many 
grains of salt. For example, the Metropolitan 
District Railway, which makes far more frequent 
stops than any other road using automatic brakes 
in England, reports running 794,939 miles with the 
Westinghouse brake, in the six months ending 
June 30, 1891, with ‘‘No failures and no delay call 
ing for special remark.” To be sure, all this mileage 
1s not made with the automatic brake, the Metro- 
politan District being now engaged in converting 
its stock from the non-automatic to the automatic 
system. On the other hand, the Midland Railway, 
the very next on the list,is a vacuum road. It ran 
only 3,858 train miles with the Westinghouse 
brake, against 6,909,964 miles with the vacuum; 
yet it is not ashamed to report that it had six 
cases of Westinghouse failures in making this 
small mileage, or one failure, for each 643 miles 
run, while it had only an equal number of failures 
with more than a ten thousand fold greater 


vacuum mileage, or only one failure per 1,151,161 
miles ! 





We have taken the trouble to compute the 
number of miles run per reported failure for all 
the roads reported. Disregarding all roads which 
ran less than 1,000,000 passenger train miles by 


either system, the record stands as follows, m 
order of frequency of failures : 


Westinghouse roads. Vacuum roads 


Miles Miles 

rrain per Train per 

Name miles, No, fail, Name miles, No. fail.. 
ot O00 fail- 000 of 000 fail oon 

road, omit. tres. omit road. omit. ures. omit 

LC. &D.. 1.559 on 31Gt. No . 4,504 ry Why 
No. Brit 3,337 43 WL. aN. W. 8688 137 
Gt. E . 5118 ” 9 Gt.W. .. 8.375 68 133 
No. E...... 5,447 16 18 L. & S. W. 4,557 3) LS2 
Caled....... 3,345 ed 277 Lanc. & Y . 4,611 2 186 
L.Br.& S.C, 3,547 8 443M.S. & L. 1,670 s 20 
Midld . 6,907 61,151 


Average of all roads... 102 Average of all roads... 113 

As it is not to be supposed that any material 
difference exists in the quality or condition of the 
brake fittings furnished to the several companies, 
there must be an enormous difference either in the 
skill with which the brakes are maintained or in 
the care used in reporting failures, or both. By 
no stretch of charity can such differences as exist 
between the roads in either of the above tables be 
assumed to be warrantable. 
mains that the cases of 


The general fact re- 
real failure in service are 
too few to constitute a serious element with either 
brake, and that the real question--the question 
which is conveniently put and kept in the back- 
ground—is. Which of the two brakes will make 
the quickest stop ” 


The Credit for New Inventions. 


In the whole long list of great inventions and 
discoveries there is hardly one for which credit is 
not clammed, with more or less plausibility, for two 
the 
The* only exception of import- 


or more men as the real, or the chief, oF 
tirst 
ance which occurs to us is perhaps the greatest of 
all, Watt's invention of the steam 
He has practically none to dispute his 
pre-eminence, but for the steam engine itself in 
its cruder forms there are such a host of possible 
claimants that it is quite impossible to allot any 
great amount of credit to any one man for a dis- 
covery of which Watt himself was only an ** im- 
prover,” as his epitaph states. WAtTT'’s unique 
eminence spriogs from the fact that his ** improve 
ment ” was of such importance as to first make 
the steam engine a working possibility, and hence 
he is in popular thought very justly given the 
credit for the entire invention. 

But for the invention of the high pressure steam 
engine there are at least two distinct claimants 
who have strong claims : OLIVER EvaANs, who ac- 
tually built and worked one in America in 1800 
1801, and then strongly urged its utility and use- 
fulness, and TREVITHICK, who did the same thing 
in England in 1802. It has been claimed that 
TREVITHICK got his idea from EVANS and vice 
versa ; but however this may be, TREVITHICK was 
so situated as to be able to do the most to bring 
the invention into general use, and hence he alone 
enjoys geveral credit for the invention, and not 
unjustly. The philosophers of the world will con 
tinue to hold the memory of each in equal honor. 

But when two different inventors of this kind 
happen to be of diverse nationalties, other motives 
than abstract justice come in to lead the country 
men of each to stoutly maintain his claims, and 
there is apt to be enough difference in their lines 
of work and in their accomplished results at any 
given date to give the partisans of each strong 
enough grounds t satisfy a partisan for asserting 
his favorite’s pre-eminence. There is an extraor 
dinary number of great inventions whose origin 
is thus disputed, and with acertain justice, since 
there is no great invention which is not. in the 
form in which it is used to-day, the product of 
more than one mind, 

The telegraph is a good example of this. In the 
general judgment of mankind outside of England 
Morse is par excellence the inventor of the elec 
tric telegraph, but HENRY had made a working 
toy in 1832, CooKE in 1836, and WH¥EATSTONE, to 
whom the English persist in awarding the chief 
credit of the invention, in 1840; whereas Morse, 


discoveret 


low pressure 


engine, 


though conceiving the invention m 1825, and com 
pleting in 1838 (Jan. 6) the instruments which 
‘**What hath 
Baltimore to Washington, 
that Is44 
Moreover, as we showed at 
issue of April 14 
ground circuit 


afterward sent the historic message 


God wrought? from 


did not actually send until 


liessage 


some Jength in our 


INSS, the credit for the alphabet 


and other important features of 


the Morse svstem belongs not to MORSE at all but 
to ALBERT VAIL, aname which should ever be held 


in remembrance honor, though Morse 


showed throughout his life 


and 
an upgenerous reluct 
ance to concede to Vai. due credit, and his 
is in fact little known 


Date 


But when it comes to the larger question of whe 
is to have honor as the inventor, these minor details 
matter not. MoRsE first made the telegraph ade 
mon: trated commercial success, and was the origi 
nal inventor of the ti pe which persisted and proved 


best suited for 


serrece and he 


willcontinue to be 


known asthe father of the electric telegraph, 


though many other names will be held in honor 
In like manner the credit of inventing the tele- 
phone wall go to BELL, though GRAY was a simul 
Reis 
the 


present 


taneous if not earlier inventor, and PuHinire 
(L861) anticipated them both in 


idea” of the device 


““cConcelving 
and 
WHEATSTON! 


even comed its 


name. himself made some success 


ful experiments in electrical transmission of sound 
waves in ISS), and with almost as 
first 


telephone as of the telegraph 


much reason 


may be claimed to be the mventor of the 


In like manner the world, outside of Eugland 


ayrees to regard FULTON as the the 


mventor of 
steamboat, though half 


four ditferent 


nu «bozen 
hac 


men in three or 


countries made which 
1760, 1783, 1786 
(on Potomac River), 1802 (SYMINGTON’S “ first prac 

tical steamboat.” the (Charlotte Dundas, which 


made one trip and dropped out of sight), and other 


boats 


moved by the power of steam in 


dates prior to 1803 (when FULTON made his first 


tests on the Seine), and 1807, when the 
made the immortal trip which first 
navigation a success. 
tion of the 


judgment of 


Clermont 
made steam 
In like manner the inven 
screw propeller is by 
mankind credited to Ericsson, 
though Fircn, as far back as 1796,* propelled a 
little steamboat with a screw on the pond where 
the Tombs now stands in New York, while STEVENS 


used the screw 


the general 


(and also the twin screw) with boat 
engines which still exist, as far back as 1804 and 
1805. Both FircH and STEVENS achieved such suc 
cess that, had it not been for FULTON’s monopoly 
of navigation rights, the screw would probably 
have supplanted the paddle in the early dawn of 
steam navigation. Watt himself proposed the 
screw for propuls on in 1784, EVANS in 1801-2, and 
TREVITHICK in 1804, connection with the 
invention is very justly forgotten by all but 
quariaps. 


Their 


anti 


In like manner the locomotive is justly credited to 
STEPHENSON though CuGNoT built one that would 
run in 1769, and numerous others (including S18 
PHENSON himself) made more or less successful! 
machines prior to the construction of the Rocket. 
which is yet justly regarded as the first really cue 
cessful locomotive. 5 

In like manner the prototypes of Col. Cont’s re 
volver found in half the museums ot 
Europe, aptedating him by centuries. McCor 
MICK’s reaper had been in a certain sense antici 
pated. Howr’s sewing machine had been so gen 
erally anticipated that all he could really hold of 
it was his claim on the eye near the point of the 


needle, and from this essential 


may he 


feature he derived 
hoth his millions of royalty and his just fame as 
the inventor of the sewing machine. 

So we might go on for pages with instances of 
men who anticipated by suggestions or partial 
successes almost every known great invention. 

* Frren had been building steamboats since 1785. and 


several) of them had been quite successful prior to 1796. In 


one of these he had placea what was probably the first 
water tube boiler. , coo 
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BRUSH probably deserves more credit than any other 
one man for the introduction of electric lighting, 
but he has several contestants for the honor. 
TREVITHICK suggested the possibility and some 
essential features of the modern rock drill in 1803. 
Others followed who contributed vastly more 
toward working out the idea than he; hence they 
now enjoy all the credit. It is just that they 
should, Often the order of time is reversed. 
Thus, the Bessemer process was nothing without 
speigeleisen, and MUSHET, not BESSEMER, sug- 
gested and demonstrated its usefulness, while 
HoOLLEY did no little to make the process a com- 
mercial possibility on the modern seale. But BEs- 
SEMER did so much more than either, or than all 
others together, to create the Bessemer process, in 
addition to enjoying an undisputed priority, that 
the process will justly and for all time be known 
by his name. 

Through all runs the same 
general principle, a principle founded upon the 
plainest equity, and easily lived up to by disinter- 
ested observers, but yet one which it is easy to 


these instances 


forget and find excuses for forgetting, when in- 
fluenced by personal or national prejudices. He 
alone is entitled to claim cr dit as the inventor o7 
discoverer of any valuable process who (1) actually 
reduces the process or device to such complete 
form as to hold out the “promise and potency” of 
usefulness without further essential modifications, 
or (in the event that several fulfill this condition), 
who (2) devises the particular form of the device 
which subsequently proves to be fittest for survival. 
Mere suggesters, or unsuccessful or unpersistent 
experimenters, are entitled to no credit as inven- 
tors, either in law or equity, however much credit 
they may deserve and receive as men of science or 
of fertile imagination. It is natural and inevitable 
that almost every device should be ‘in the air,” so 
to speak, before it becomes an accomplished fact; 
that the minds of thousands should be pondering 
over every great possibility before it is attained. 
It is even more natural that two or three 
out of these thousands should have skirted the 
edge of complete success without actually reach- 
ing it. When two or more men are almost simul- 
taneous discoverers, as in the case of the telephone, 
an equitable choice is often very hard to make, 
but priority by even a few hours must decide. 
When there is a longer interval of time between 
contestants, the choice difficult. When 
the interval is very long, there is no difficulty at all. 
He who has merely suggested some possibility, or 
even partially proved it, and then dropped it with- 
out necessity for one, two, three or more decades, 
doing nothing whatever meantime to convert his 
thought into a fact. thereby forfeits al! his equity 
in either the honor or the profit which may be de- 
rived Jater from his inchoate invention. He can 
claim honor as a suggester only, not as an in- 
ventor. 


is less 


Especially and pre-eminently is this true when 
an original suggester enjoys exceptional advar- 
tages for bringing forward his suggestions to 
fruition, if he really believes in them, and is really 
competent to work them out; and this was pre- 
eminently the case in regard to the process for roll- 
ing of sheet metal from liquid steel, which Mr. 
(now Sir HENRY) BESSEMER suggested and took out 
a patent for in 1857, but thereafter did nothing with 
until the process was recalled to his memory by a 
successor who actually accomplished what he had 
only suggested. The circumstances under which 
this occurred were recounted in part in a late 
issue, in Mr. R. W. Hunt's presidential address 
before the American Society of Mechanical Engi- 
neers, but seem to us so notable that we shall next 
week give them in full in Sir HENRY BESSEMER’S 
own words. Whether or not the process will ever 
amount to much practically is still far from clear, 
but for that very reason the facts seem worthy of 
record, 





CORRESPONDENCE. 





Vicksburg Still a River Town. 


St. Lovis, Dec. 15, 1891. 
To THE EpiToR oF ENGINEERING NEwWs: 

Sir:—In your issue of Dec. 12 sou say, “Vicksburg, once 
a flourishing river town, is now about seven miles distant 
from the Mississippi, that river having cut its way across 
the base of the peninsula tbat formerly fronted the city, 
nearly on the line of Gen. Grant’s famous canal.” 

This statement is erroneous in several particulars. In 
the first place the elevator at Vicksburg where steamers 
formerly landed is only about 6,090 ft, froma the river 
proper and at bigh stages of river is still readily reached. 
At low stages a cut is made by dredging to admit boats. 

Grant's Canal had no influence whatever inthe forma” 
tion of the cut-off as is commonly supposed. The cut-off 
was made in 1876 at a point more than two miles below 
said canal. 

The feasibility of diverting the Yazoo River has been 
discussed for many years, and careful surveys were made 
by Mr. T. G. Dabney in 1877-8. A board of U.S. Engineer 
officers, appointed at the request of the citazens of Vicks- 
burg to investigate the matter, reported in 1878 ‘‘That the 
discharge of the Yazoo at low water is too small to re- 
move the immense accumulation of mud already in piace 
but it might obviate the necessity of annual dredging if 
the works were once “completed.”” Many ergineers be- 
lieve that this is the true solution cf the problem. 

In tha neantime Vickslurg stil] is, ard will doubtless 
continue to be a “flourishing river town.” 
J. A. OCKERSON. 


{As our correspondent is in a position to know of 
what he speaks, we accept his correction of a note 
taken in substance from a Southern Exchange.—Ep. 
ENG. NEws.] 


Mr. Dredge and the Chicago Exposition. 
To THE Eprrok OF ENGINEERING NEWS: 

Str: The inclosed appearsin The American Machinist 
of to-day and is certainly startling. That there has been 
an atiempt to ignore Mr. DREDGE’Ss services in the case ap- 
pears evident, and in confirmation | inclose the extract 
trom the Marine Record, Their original statement was, 
that Mr. DREDGE “ who accompanied Sir HENRY Woop, 
the British commissioner,’ &c Anything belittling Mr. 
DREDGRE's efforts is an insult to the whole togineering 
profession. There is no man who has done more than he 
to elevate engineers and to bring about a cordial state of 
feeling between American and English engineers. To ig 
nore him in the slightest is not only to deprive the fair of 
» valuable assistant but it is the height of ingratitude. 

The trouble in Mr. DREDGE’s case is his modesty. He 
sat by during the visit of the American engineers to Eng- 
land and heard praises bestowed on other men for his work 
without a murmur, oreven an explanation. Ho started 
and carried forward the English exhibit at Paris, even 
guaranteeing a large amount from his private purse in 
ease the exhibit failed. lt was through his efforts that Mr. 
HENRY Woop was made Secretary of the British Commis- 
sion in Paris, and it was for this service Mr. Woop was 
knighted. Mr. DREDGE spent a largeamount of money in 
the service of the comm ission in Paris, and gave months 
of his valuable time to developing its work, and when 
Mr. Woop was bonored he never complained, but wished 
him success. 

It was Mr. DREDGE who started the commission for our 
fair. Hedid as before, came over to attend the work of 
organization, and, as before, put aside his business and 
bore all his own expenses. He never complained when Sir 
HENKY Woop, who was again made secretary of the com- 
mission, received attention as the chief commissioner, 
and was placed at the principal seat in the various ban- 
quets. If there is anything which ought to make a man 
noble, wh ether titled or not, it is to see his best acts cred- 
ited to another and not to protest for fear of disturbing 
the existing harmony necessary to success. 

Se far as Sir Henry Woop is concerned, the writer 
knows he had no partin these arrangemeits, nor is he a 
man whom any Chicago committee can manipulate. That 
he ought to have at once put matters in their proper snare 
while bere there is no doubt, and that he failed to do so is 
not tohiscredit. But the effusive hospitality and the 
almost subservient deference paid him at Chicago seem 
to have either blinded bim to the end in view, or he may 
have argued this was Mr. Dr enGE’s affair and not his. 

ALPHA, 


[We reprint the extiacts referred to as follows: 


The London correspondent of the New York Times 
calls attention to the fact that the Chicago papers 6f the 
2tth ult. printed the report of the two delega\es Geputed to 
visit Chicago 0a matters connected with the World's Fair 
asthough it were made by sir HENRY Woop alone, where- 
as, as a matter of fact, JAMES DREDGE, the editor of Engi- 
neering, was the principal person responsible fur it and 
wrote most of it, WOOD being merely a pard secretary. It 
is said that they even went so far as to change the read- 
ing all through by substituting “I” for “we.” It is 
charged that this was done for the purpose of offering au 
atfront to DREDG2, to induce bim to resign, as he is 4 man 





who cannot be “used” or handled by those in authori:, 
at Chicago. We do not, of course, know just how much 
there may be of truth in al] this, but we are very conti 
dent that the interests of tne shew will be very badly ip 
jured by allowing anything which his the appearance o; 
being inspired by any such motives. Possibly this ma 

ter has been explained to the satisfaction of Mr. Dreng: 

but we have seen no explanation of it. and it would seer 
that an explanation would be in order.—American Wo 
chinist. 

We desire to correct a statement regarding the Britis) 
Commission who visited Chicago. In speaking of they 
we included Sir HENRY Woopdasa member. We hav, 
learned since that this was an error. Mr. DREDG®© was th 
only commissioner and Sir HeENky Woop, although em 
ployed as secretary to tae commission as he ts to the So 
ciety of Arts, is nota member of either body. It may }y 
further stated that Mr. DREDGE paid al! the expenses , 
his recent trip and that the hoyal Co umissioners rec: 
nosalary or allowances, while their secretary 
both.— Marine Record, 





These journals, like ourselves, were originally mi, 
led by the erroneous statements in the daily pres. 
We most heartily join with our correspondent jn 
his correction of these press repo ts, and a 
heartily in his praise of the unselfish work of M: 
DREDGE in promoting engineering effort and fellow 
ship here and abroad. We knew personally of th 
invaluable services performed by this gentleman ji: 
connection with the memorable visit of the Ameri 
can engineers to England, and his services in con 
nection with the Paris Exposition of 1889 are full, 
recognized by the engineering world generally, even 
if the English Government did give to another th, 
reward justly his.—Ep. Enc. News. } 





Separste Water Supply for Extinguishing 
Fires. 


PHILADELPHIA, Dec. 14, 189) 
To THE EDITOR OF ENGINEERING NEWs: 

Sirk: When in Cleveland, O., the other day, the write, 
chanced to learn that the Water Department of that ci:) 
had recently made a successful test of anew, heavy 6-in 
main, laid fvom the river some one thousand feet or more 
up into the business portion of the city. By bringing th: 
city’s fire boat toa connection with this main, it as 
found po sible to supply a full bead of water at the upper 
end of the main, at a preesure of abont 300 lbs., which 
you will readily appreciate, would give one or mor: 
powerful fire streams; the test at Cleveland through a 
short levgth of fire hose, attached to the upper end of the 
main, resulting in a stream of much greater power thar 
it was possible t ) obtain from their fire engines, using or 
dinary city supply, under similar conditions, 

The results, lam told, were so -atisfactory that it is 
proposed to put in a number of these mains of greater or 
less lengths, along various streets leading from the river 
back intg the business centers. Al! of these mains w 
have dead ends and be entirely independent of the ordi 
nary city water supply; when not in service remaining 
empty, being so laid as to readily drain. 

It would seem that the use of such mains in connection 
with your fire boats in New York might very materially 
increase the efticiency of the Fire Department in dealing 
with large fires, especially if supplemented by suitabl 
signaling devices. Yours very truly, 

L. R. LEMOINE 

[A similar system has been suggested for New 
York, and several years agoacompany was organized 
toput a scheme into practice, which included a pow 
erful pumping station on the river and a stand-pipe 
for keeping the mains always full and under press 
ure. Empty mains, as spoken of for Cleveland, 
would mean a serious Joss of time in a distribution 
system large enough for the needs of down-town 
New York. Nothing bas yet been done, however, 
in carrying this scheme intoeffect; owing probably 
to the great cost of the separate pipe system and 
necessary plan t, and to the fuither fact that under 
normal conditions there is water enough in the 
present syst em of mains for a fire supply. The idea 
is an excellent one, however, and could doubtless be 
profitably applied in some of the smaller cities 
located on rivers or lakes. The fire boats are now 
used in New York, for extinguishing tires at some 
distance from the river, by connecting long lengths 
of hose.—Ep. ENG. NEws]. 








Notes and Queries. 

P. A, R. asks which is the most rational method of set- 
ting grade stakes on curves: To set them at the level of 
the outside rail or of the inside rail. There is not suffi- 
cient choice to make the point worth much discussion 
General practice favors the inside rather than the out 
side rail, for the reason that the inside rail is usually car 
ried around on grade and the outer one elevated; but 
either may be used. Some engineers set both inside and 
outside stakes at a fixed distance from the center line, set 
ting neither of them at the elevation of the rails, but at 
such height that a straight edge laid on them will define 
the proper height for beth rails. 
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What the Government Is Doing to Advance 
Irrigation Interests. 
BY HERBERT M. WILSON, M. AM. SOC. C. E., ENGI- 
NEER TU. 8. GEOLOGICAL SURVEY. 


The second part of the eleventh annual report of the 
Director of the U.S. Geological Survey has just been 
presented to Congress, and is devoted to an account 
of the work of the irrigation survey during the fiscal 
year. The report contains valuable information rela- 
tive tothe researches of the government into the hy 

drography and topograpby of the arid west. hesides 
showing that much excellent engineering work has 
»neen done, and many reservoirs selected and with 

drawn from entry 

HYDROGRAPHY. 

The operations of the parties of the irrigation 
survey engaged in the investigation of hydrographic 
phenomena have been pushed with vigor. The field 
work of these parties bas extended over a wide 
range of territory, including a majorityo the main 
drainage basins in the arid region. This work has 
been under the immediate supervision of Mr. F. H. 
NEWELL, Chief Hydrographer, ably aided by a large 
corps of assistants distributed over the field of op 
erations. The results of their work after tabulation 
in the office furnish a vast amount of information 
relative to the discharge of the more important 
streams, besides showing the proportion of run off 
per square wile of catchment basin. The percentage 
of total rainfall on the basins examined furnishes 
the means whereby an approximate estimation of 
the discharge of streams which have been gaged 
can be obtained. In the regions studied some ex- 
periments were made to ascertain the amount of 
evaporation, and on the Rio Grande an attempt was 
made to determine the percentage of sediment car- 
ried in suspension. 

The object of the hydrographic survey was the 
the solution of ‘practical problems bearing on the 
preliminary study of the various irrigation projects 
examined. One of the first points to be settled in 
the consideration of any irrigation problem is the 
source of water supply. It is necessary to know not 
only the average flow of the stream from which this 
supply is to be derived but also its minimum dis- 
charge and its highest maximum flood discharge. 
The determination of these quantities affects mate 
rially the dimensions given to a canal or storage 
reservoir and the character of the civersion weir or 
impounding dam, 

Before a canal or storage work is built the aver- 
age amount of evaporation, and if possible the 
amount of loss by seepage or percolation through 
the soil, should be known. These quantities affect 
the carrying capacity and consequently the dimen 
sions of the canal, and in designing the latter its 
cross section is diminished by the engineer in pro- 
portion as water is used or lost either for beneticial 
purposes or by absorption. Likewise the capacity 
of the reservoir is affected by the loss by absorption 
from its surface, or by percolation, and tue estimates 
made of the quantity of water stored must take into 
account the diminished volume of this as a result of 
the losses produced by absorption. The question of 
the amount of sediment carried in suspension by 
streams is one the solution of which is within the 
province of the hydrographer. The amount of this 
sediment seriously affects the character of the diver- 
sion works at the head of the canal, and also the 
grade and consequent velocity given the water in 
the canal, in order that the sediment may not be 
deposited in the canal but shall be held in suspen- 
sion until the irrigable lands are reached. The 
amount of sediment carried by a stream the waters 
of which are to be stored in a reservoir may be so 
great as to prevent its construction, since with some 
streams this sediment may be sufficient in quantity 
to completely fill the reservoir in a comparatively 
short period of years. 

In this country there have been two general 
classes of investigation of water supply: Those 
made by army engineers for the purpose of improv- 
ing navigation and those made by civil engineers 
for municipal supply and water power. The volumes 
measured and discussed by the former are generally 
great, and deal with the discharges usually of navi- 
gable rivers. Those of the latter are relatively 
small and deal with minor streams derived from 
relatively high seceaded catchment basins. The in- 





vestigations wade by the hydrograpbers of this sur- 
vey have dealt with quantities intermediate between 
these two; the largest of the streams examined, 
as the Rio Grande in New Mexico, or the Upper Mis- 
souri in Montana, being relatively small compared 
to the Potomac, Hudson or Mississippi rivers, yet 
great as compared to the Croton watershed or that 
of the Cochituate Basin near Boston. 

Of the four general methods for measuring the 
discharge of a stream the one used almost exclu 
sively by the Geological Survey is that which em 
ploys current meters. Floats have been used toa 
limited extent to obtain the approximate discharge 
of a stream under peculiar circumstances, and weit 
measurements have made ina few cases to 
obtain the diseharge in ditches. Discharge results 
obtained by calculations based upon the slope, area 


been 


or crosssection and depth of the stream have not 
with favor or contidence. After the measure- 
ments have been made with accuracy, the result is 
seriously affected by an assumed factor of roughness 
of the bed. For the diversified needs ofthe survey 
it has been found most convenient to have two types 
of current meters: The direct recording meter, in 
which the number of revolutions is indicated direct 


met 


jy throuch aseries of geared wheels driven directly 
by the vane wheel of the meter on dials exposed to 
view, and the electric meter, in which the counting 
is done by means of asimple make and break circuit, 
the register being made at any desired distance from 
the meter. For shallow quiet streams, where the 
yager can work comfortably froma bridge or boat, 
the direct recording meter is preferred. In deep 
and tortuous rivers, however, the current is usually 
too strong for a man to hold the meter o1 lower it to 
the bottom. However, in floods it is often impos 
sible to go out uponthe stream, and in these cases 
electric meters suspended from overhead cables 
hecome a necessity. , 

The direct recording meters used by a survey are 
modifications of the Colorado meter recom 
mended by Mr. E. S. NETTLETON, ex-State Engineer 
of Colorado, from the results of bis experience. The 
wheel revolves in a horizontal plane and consists of 
tive cups similar in principle to the cup anemometer. 
The electric meters used by the survey are nearly all 
modifications of the Haskell direction current 
meter, the velocity wheel and tail being screwed into 
a convenient swivel orrod support. The wheel is of 
the propeller type, conical in longitudinal! projection, 
thus cleaning itself of leaves and grass. The flukes 
are given a strong pitch, and areso proportioned as 
to cause the wheel to revolve at ordinary velocities 
once at about a foot for linear movement of the cur- 
rent. 

Each meter before the results can be obtained is 
rated; that is the relation which exists between the 
speed of the wheel and the velocity of the water 
must be ascertained. The survey bas through the 
kindness of the officials in charge of the Denver res- 
ervoir, been able to construct there a rating station 
to which all meters are sent to test their accuracy. 
A course of 100 ft. is laid off with sufficient length 
at either end to start the car at the speed to he kept 
up over the course. As the meter passes into the 
measured distance, the measure and stop watch 
are automatically started and continue until the 
meter Jeaves the 100th ft., when both are stopped. 
From observations thus made the rating is deter- 
mined either by analytic or graphic solution. 

There are several ways in which the meter can be 
used in determining the total flow of the stream, 
depending upon the fact that the velocity of the 
water varies in different parts of the stream, being 
swiftest, as a general rule, in the center, near the 
surface. In wide, deep rivers meter measurements 
are made at a number of places evenly distributed 
across the stream, and at each of these places obser- 
vations are made of the velocity near the surface, 
bottom, and at various intermediate points. The 
average velocity of all is taken to be the average 
velocity of the whole river, the discharge being ob- 
tained by multiplying the total area of cross section 
at this point by the average velocity. In shallow 
streams, however, such as are most of the rivers of 
the arid regicn, the work is shortened by what is 
called integration. Instead of using the meter at 
various given points in a vertical plane, it is moved 
at a very slow uniform speed up and down from top 
to bottom to obtain an average of the velocities at 
all points in the vertical plane, 


rhe rivers gaged up to the present time have sel 
dom exceeded 500 ft. width and have generally been 
much narrower, and thus it bas been possible in all 
eases to stretch one or more cables over the 
at the cross section. The equipment of the station 
varies with the method of the 
following applies to most of the stations operated 


stream 


gaging. In general 
hy the survey: First, a tagged wire is fastened se 


curely over the section for gaging at a height out 
of reach of the higbest flood; this carries a 
of tags 5, 10 or 20 ft. apart according to the width of 
the stream. Ata short distance upstream from this 


wire, WW to ft. or 


number 


more, a to %-in. wire cabr.e 


is stretched across the river and on this a pulley or 


other trolley runs to which a boat is fastened, the 
whole being in short a smal! rope ferry. In high 
floods, however, a boat cannot be held in this po 
sition on account of the velocity of the water and 
the danger from driftwood. To overcome this dif 
ficulty two methods have been tried, that of gaging 
from acar suspended above the water. and the 
cable and traveler method, by which gayvings can 


be conducted from the shore by means of an electri 


meter. 

Afcer the station is occupied, and daily gage 
readings counted, the rating of the station is under 
taken. This is the main and most expensive opera 


tion of the hydrographic work, as it is necessary to 


measure the discharge at various heights of water 
To get a complete series of measurements is usually 
of the 
river cannot be predicted exceptin the most genera! 


way. Theresults of these 


a matter of several months, as tie height 


measurements are plotted, 
and the points thus obtained generally lie in such a 
position as to sugyest the path of a simple curve, 
which is usually sketched by eye. When the curved 
line has finally been adjusted a rating table is con 
structed, which gives the discharge in cubic feet per 
second for each foot of beight on a gage rod at the 
station. 

Atthe beginning of operations of the hydrographic 
rainfall ineasure 
Signal Office 
not then in a condition to give some points at whieh 
measurements the 


to suppls this 


survey the necessity of sufficient 


ments Was appreviated. Ax th was 


were most needed for hydro 
graphic survey an attempt was mide 
deficiency by establishing a 
observers. In the Rio Grande 


gages were thus located at acce 


system of volunteer 


basin aloue 40 rain 
ssible points, nearly 
the same number in the Gila basin, Arizona, and a 
few in the basin of the Arkansas in Colorado and of 
the Truckee River in Nevada. 
hy the measurements of precipitation carried on by 
the survey transmitte | from time to time to 
to the signal officer, and by him published in the 
Monthly Weather Review. The relation bet ween rain 
or snow fall and the amount of this which runs off 
into the streams is a problem of scientific interest 
and value, and one which hasa practical importance 
for engineers, This relation it bas been the endeavor 
of the survey to establish as far as practicable for 
the various hydrographic basins gaged and on which 
the precipitation measured, This relation, 
known as the “run off" of the basin, is usually ex 
pressed as so many inches in depth over the area, 
or such a percentage of the depth of rainfall, or as so 
many second-feet per square mile of catchment area. 
The evaporation measurements mentioned iy the 
first annual report of the irrigation survey have 
been continued at places where there was especial 
need of data for engin: ering estimates. Evavora 
tion observations were made during the year at the 


Ihe results obtained 


were 


was 


following places: Fort Bliss, near Fl Paso, Tex.: 
Embudo, N. Mex.; Tempe, Ariz.; Florence, Ariz 
Yuma, Ariz.; near Denver, Colo.; Cafion City, 


Col., and at Fort Douglas, near Sait Lake, and at 
several other localities in Utah and Montana at 
which the records from various causes are fragmen 
tary. 

Gagings were made on the Yellowstone River in 
Montana at several places, the object beirg to as- 
certain the amount of water available at the lake 
outlet for storage purposes in the Yellowstone Lake 
and also the perennial discharge at possible points of 
diversion for canals. The discharge from the lake ac- 
cording to various observations made in 1875, in 1886 
and 1889 indicate that its average minimum discharge 
ranges from 588 to 1,525 second-feet, its minimum 
flood discharge being muck higher shan its average. 
Near the town of Horr on the southern border of the 
National Park measurements were begun in August 
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in 1889, and continued during the remainder of the 
year. In the following March the station was moved 
about a quarter of a mile lower down the river, and 
the work continued. These measurements’ showed 
a minimum discharge of the Yellowstone at Horr of 
510 second-feet in March, 1890, and amaximum 11,915 
second-feet dnoring May and June, 1890, The mean 
discharge during the irrigating season varied be- 
tween 4,375 and 10,086 second-feet. 

The main eastern branch of the Missouri River 
above Three Forks is known as the Gallatin River, 
and on this a gaging station was located at the 
mouth of the cafion about 20 miles above the city 
of Bozeman, Mont. The results of the measurements 
show that the least discharge during the fiscal vear 
occurred in April, 1890, and amounted to 280 second- 
feet. The maximum discharge was 3,800 second 
feet in June, 1890, while the mean discharge during 
the irrigating season varied between 760 and 2,600 
second-feet. 

The Madison River, the central branch of the three 
tributaries of the Missouri, was gagei at a point 
helow the mouth of Hot Spring Creek, 4 miles from 
trom Red Bluff. The results of these gagings 
showed that its minimum discharge which occurred 
in April, 1890, amounted to 1,370 second.feet; the 
the maximum discharge during the irrigating period 
ranged between 1,500 and 5,000 second-feet. 

The Jefferson River, the western tributary of the 
Missouri, was not gaged on its lower course, One 
of its upper tributaries, however, Red Rock Creek, 
was gaged at the town of Red Rock, Mont. The 
minimum discharge of this stream during the year 
was about 40 second-feet, the 
the during the irrigating 
varied between 50 and 577 second-feet. 

The Missouri River, formed by the union of the 
three yaged 
had an average dis 

between 3,700 
second-feet in May, 1800. At 
Cafion Ferry, 18 miles from Helena, the Mis 
souri was gaged during the three fall months of 
1889, at which time its mean discharge ranged be- 
tween 1,873 and 2,502 second-feet. Not far from Great 
Falls, lower down on the Missouri, this river was 
also gaged in the spring of 1890, when its minimum 
discharge amounted in August to 1,960 second-feet 
and its maximum discharge to 12,500 second-feet. 

The Sun Riverin northern Montana was gaged 
at a point about 18 miles above the town of Augusta, 
and 75 miles above the town of Great Falls, at the 
junction of this stream with the Missouri. Its 
minimum discharge amounted to 160 second-feet in 
April, 1890, and its maximum to 4,085 second-feet in 
May, 18%. The mean during the irrigating season 
ranging bet ween 370 and 2,804 second-feet. 

In Colorado the gaging ofa few of the streams 
has been conducted during a period of years by the 
State Engineer of Colorado. The Cache La Poudre 
Creek has been constantly gaged since 1884, The 
station is situated about 12 miles above Fort Collins. 
The results obtained from these gagings are of 
more than local interest, as they may be taken in a 
certain degree as representative of the condition of 
other streams overa large portion of the arid region. 
During the irrigating season, from April to Sep- 
tember, the lowest recorded discharge of this stream 
occurred in 1889, and was 67 second-feet. In April of 
the year the discharge was as low as 118 
second feet, The highest recorded discharge during 
this period oceurred in June, 1884, and amounted to 
1.812 second-feet. 

The Arkansas River is in many respects a typical 
river of the arid region, both in its topography and 
régime. It rises in the snow-mantled mountain 
central Colorado, where its catchment 
hasin varies from 5,000 to 14,000 ft. above sea-level. 
On the headwaters of this river were established & 
gaging stations, the first and highest of which is on 
the east fork of the river, about 3 miles from Lead 
ville, at the outlet of the proposed reservoir site 
There are others on the Tennessee fork, 5 miles from 
Leadville, one on Lake Fork, 6 miles from Wead- 
ville, and 10 miles below the union of the forks is 
stillanother. Gaging stations were also established 
at the site of the Twin Lakes reservoir on Clear 
Creek and on Cottonwood Creek. None of these 
streams have large discharges. They vary between 
a minimum of 10 second-feet on the South fork of 
the Cottonwood to a maximum of about 550 second. 
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feet on Twin Lake Creek. The principal station 
on the Arkansas River, however, is near Cafion City. 
This was located in 188 by the state engineer of Colo- 
rado and has been continued without intermission 
ever since. The mean “discharges during the past 3 
years and for the irrigating season show a mini- 
mum discharge of 220 second-feet in September, 
1889, and a maximum discharge of 2,090 second-feet 
occurred in 1883 and 1890. The maximum. recorded 
discharge for the same period amounting to 3,270 
second-feet. This stream was also gaged at Rock 
Cafion, Pueblo and La Junta, Colo. 

Careful and continuous gagings were conducted 
on the Rio Grande at Embude, N. Mex., at which 
point was established early in 1889 the headquarters 
of the hydrographic division of this survey, where 
experiments were made and methods of operation 
perfected. These gagings are continuous since Janu- 
ary, 1880, and show a minimum discharge of the 
river during the irrigating season of Isl second-feet 
in August, 1889, and a maximum discharge for the 
same period of 6,071 ft. in May, 1890, Gaging stations 
were also established on the Rio Grande at Del Norte, 
Col., and at El Paso, Tex. At the former place the 
mean discharge during the irrigating period ranged 
between 612 and 4,331 second-feet, while at El] Paso 
for the same period it varied between 424 and 5,771 
second-feet. 

\ few gagings were conducted over a short 
period of time on the San Pedro Creek, in Arizona, 
the Verde River near Fort McDowell, in Ari- 
zona. The principal gaging stations, however, in 
this territory were on the Gila and Salt rivers; in 
the former case Florence and in the latter 
about 20 miles above Phcenix, in Arizona’ The 
mean minimum discharge during the irrigating sea- 
son on the Gila River was 28 sedond-feet in June, 
1890, while the maximum during the same period 
amounted to 3,137 second-feet in August of the same 
year, On the Salt River the mean minimum dis- 
charge during the irrigating period 
was 470 second-feet in June, 1890, 
and the maximum 3,975 second -feet 
in April of the same year. This 
river is subject to great floods of 
unusual magnitude, the greatest 
of which occurred in February, 
1890, and amounted to 143,288 sec- 
ond-feet. 
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above 


On the western slope of the Sierra 
Nevada, in California and Nevada, 
stream gagings were conducted 
during the past year on Prosser 
Creek, near Boca, Cal., on the 
Little and on the Big Truckee 
Rivers near the same place. On 
the Truckee River near Essex, Law- 
tons and Vista, Nev., gaging sta- 
tions were established early in 1890, and continued 
up to the end of the fiscal year. Gaging stations 
were likewise maintained during 1890 on the East 
Carson near Rodenbaugh, Nev.; on the West Car- 
son at Woodford,’ and on the main Carson River 
near Empire, Nev. 

In Idaho the Bear River was gaged during 1889 
and 1890 at Battle Creek, also near Colliston in Utah. 
The gaging station at this place was maintained 
near the head of Bear River Canal, and shows a 
mean minimum discharge of the river during the 
irrigating period of 362 second-feet in Juiy, 1889, and 
a mean maximum discharge during the same period 
of 7,924 second-feet in May, 1890. The Ogden River, 
the waters of which are now being utilized for irri- 
gation, was gaged at Powder Mills, Utah, aud 
showed a mean minimum discharge during the irri 
gating period of 312 second-feet in August, 1890, and 
a mean maximum discharge of 1,818 second-feet in 
May of the same year. In Utah gagings were also 
conducted in 1889 and 1890 on the Webber River at 
Devil Gate; on the American Fork; on the Provo 
River near Provo; on the Spanish Fork near Spanish 
Fork, and on the Sevier River near Leamington. 

In Idaho the North fork of the Snake River was 
gaged during 1890 when its mean minimum dis- 
charge amounted to 1,450 second-feet in August, 
and its mean maximum discharge to 4,580 second- 
feet in May. The Fall River, a tributary of the 
Snake, was gaged in the cafion, and the Teton River 
at Chase Ranch. The main Snake River below the 
forks was gaged at Eagle Rock during 1889 and 1890, 
when its mean minimum discharge during the irri- 





gating season amounted to 2,596 second-feet j), 
August, 1889, and its mean maximum discharge 1. 
35,606 second-feet in May, 1890. In addition to thes, 
gagings others were conducted in Idaho on th} 
Wood River, at Hailey; on the Owyhee River, «: 
Riggsby, Ore.; on the Malheur, at Valley, Ore... and 
on the Weiser River at Cajion, Idaho. 

In addition to these permanent stations, tempo 
rary gagings were made at pumerous point. 
throughout the arid region wherever the hydro: 
raphers had opportunity to spend a few moment 
and establish a station and make gagings. A grea: 
many of these were made on the various forks «| 
the Yellowstone and Missouri Rivers, in Montana 
of the Gila River in Arizona; on the Rio Grande i: 
New Mexico and Colorado, and upon the variou-~ 
streams in the Truckee, Carson, Salt Lake 
Snake River basins. 


ana 


(To be continued.) 


An Indicator for Detecting Movements in 
Masonry. 

We are indebted to Mr. E. P. Ansorr, Chief Envi 
neer of the Minneapolis & St. Louis R. R., for 
photograph of an ingenious device recently used by 
him to detect movements in a bridge abutment 
After building the south abutment for the Second 
St. bridge in Minneapolis, a crack appeared in th. 
masonry which threatened to be serious. The abut 
ment was very heavy, being 88 ft. long and 10 ft 
thick at the base. In order to determine whethe: 
the crack was gradually widening or was remainin: 
stationary, the device illustrated in the accompany 
ing sketch was placed onthe abutment. It is de 
scribed by Mr. ABBoTT as follows : 

On one side of the crack the works of a Wate: 
bury watch were firmly secured and a short lever 
was attached to the hour-hand post and connected 





Micrometer Device for Detecting Movements in Masonrp 


tothe rod A, As will readily be seen, the leas! 
widening of the crack would be multiplied through 
the train and indicated on the dial (,,-in. opening 
would cause over a revolution of the pointer). Th: 
spiral spring took up all the slack in the joint be 
tween the lever and the long rod: and the weight HW. 
attached toa piece of silk ronning around the pointe: 
spindle, took up all the slack in the train. 

By means of the nut on the inside of the stop /. 
the end of the rod was brought just to contact with 
the stop C, and an ordinary battery was connected 
to form an electrical circuit through this contact. It 
is therefore evident that if there was any movement 
it would be detected by the battery as well as by th: 
indicator, thus securing a double test. 

The entire cost of the whole outfit was about $4 
and it well accomplished its purpose, demonstrating 
absolutely that the masonry remained stationars 
for three weeks after the device was put on. 


How to Prevent Leaky Flues.* 

Generally speaking, ii costs more to maintain the flues 
and keep them in repair than any other part of the boiler 
Among the causes for this are the following: 

(1) Inferior material; (2) poor workmanship; (3) bad 
water; (4) ill treatment of the boiler. 

As to material, the best is the cheapest inthe end. Stee! 
and iron are the materials almost universally used fo: 
boiler tubes at the present time, which may be due to the 
fact that they are cheaper and have greater strength 


"Condensed from paper read by Mr. F. A. Stinard at 
the November meetin of the New York Railroad Club, 
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than copper or brass. Either metal should be homogene 
ous, devoid of phosphorous or any other substance that 
would tend to make it brittle. It should be just ductile 
enough to permit it to be extended without fracture, as in 
this respect, 1 believe you can go too far,and make it so 
soft that the remedy is, so to speak, worse than the dis- 
ease. 

The writer has found the followirg method ef preparing 
the flues for setting to give the best results: The ends are 
first annealed, then put into a die and reduced in diam 
eter just enough to get them into the thimble after it has 
expanded in the flue sheet. If the end of the flue is har- 
dened by contracting with the die, it should be again 
annealed, in order to regain the requisite amount of duc 
tility. : 

Now we come to the most important part. What is the 
best material for the thimble? If we use copver, what 
thickness should it be? That depends not only on the 
diameter of the flue, but on the diameter of the flue-hole 
as well. The point I wish to make is this: ‘That when the 
flue is fastened in the flue sheet it should not be expanded 
beyond its original diameter. Taking this into considera- 
tion, it is a very easy matter to determine the thickness of 
the thimble, 

Acting on this principle, I found that where I could 
arrange to use copper about ,\ in. thick, which is No. 18, 
it gave the best results. Where a thicker thimble is used, 
the flue has to be expanded too much to make it tight 
enough. Copper being of a soft, yielding nature, it is 
liable to crush out before it is compressed sufficiently 
between the flue and the sheet; also, by the use of too 
much soft metal, the strain the flue is subjected to from 
boiler pressure, or from the sudden contraction of the 
metal, is more likely to loosen the flue in the sheet than 
where a thinner thimble is used. 

There seems to be a difference of opinion as to whether 
it is necessary to bead the flue at the smokebox end. I 
claim that it is just as necessary to bead it at the smokc«- 
box end as at the firebox end. Calking, or beading the 
end of the flue, when properly done, adds strength to 1 
after it is expanded, and assists it in retaining its hold in 
the sheet when exposed to expansion or contraction. 
When calking or beading is imprope:iy done, it is detri- 
mental to the life of the flue; in fact, if care is not taken, 
there is liability to undo, to some extent, what has al- 
ready been done, in other words, to loosen the flue in the 
sheet. To calk or bead a flue properly, it should, during 
the process, be held rigidly in the position to which it has 
been expanded; for in calking, the blow is transmitted 
longitudinally instead of la- 
terally. In order to meet these 
requirements, my practice 
was._to use plugs or mandrels 
which were slightly tapered ; 
these were driven into the 
ends of the flue at the same time, and the ends were 
calked or beaded around them. Lam opposed to the use 
of what is commonly called the heel tool, which is so ex- 
tensively used at the present time, as I firmly believe it 
does more harm than good. 

Bad water is a common cause of leaky flues. It is a 
well known fact that the largest amount of incrustation 
is developed on the lower flues, while the upper ones will 
be comparatively clean and free from it. The result is 
unequal expansion; the fines become what is commonly 
called mud burnt; the ends will chip or break off, and the 
flue becomes loose in the sheet, This trouble can toa 
great extent be obviated by washing the boiler out thor 
oughly and as often as necessary in order to prevent in- 
crustation with all its attendant evils. When flues are 
covered with incrustation and commence to leak, if you 
endeavor to stop them by expanding, rolling or calking, 
the chances are ten to one that you will have to repeat 
the dose before the engine has made two trips over the 
road. I believe the only remedy for flues in that condi 
tion is to take them out, clean them and reset them. 

A reprehensible practice is running with the furnace 
door open, allowing cold air to pass through the flues: 
this will very soon cause them to leak. The furnace door 
was not made or ever intended to be used as a damper. 
Engineers should avoid as much as possible pumping 
water into the hoiler when not using steam; in fact, they 
should guard against anything that hasa tendency to cool 
off the flues suddenly, thereby causing a sudden contrac- 
tion of the metal while under pressure. The engineer 
should see that the flues do not get stopped up with ashes 
and dirt; when forty or fitty flues get choked up, the pro- 
cess of boring them out is liable to start them leaking. 
When flues are in this condition the fireman has to work 
a great deal harder to keep up steam, and the harder he 
has to work. the more fuel he wastes. 


DISCUSSION, 


In answer toa question, Mr. STINARD said the tool he 
used for beading with a mandrel in the flue was a half 
round tool of the style used yea's ago for copper flues, Be- 
fore calking the flue can be driven out of the sheet with 
a light blow, an2 the ordinary heel tool certainly loosens 
the five in the sheet. — = 

Mr. G. W. West inquired if this was true why there 
was 80 little trouble with the smokehox end of the flues. 
He never beaded the fines at this end and there was never 
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leakage there. He had used copper liners at the firebox 
end since the discussion at the last meeting (See ENG: 
NEws, Sept. 26) and thought the engine had already run 
longer than before. As to material, he purchased two 
grades of flues, and in building one engine put the best 
flues on one side and the cheapest on the other. The fire 
man and every engineer that ran the engine said he has 
seen no difference between them; both kinds of flues are 
just beginning to leak. He approved Mr. STINARD's idea 
that the flue might be too hard as well as too soft. His 
experience had been that the leakage of flues was due to 
the contraction of the flue rather than to the expansion 
of the flue sheet. 


The Rio-Tinto Rock Drill. 


This is a compressed-air rock drill invented 
by Mr. JAMES MeCuLtocn, of England, and 
extensively used by him for about three 


years at the  Rio-Tinto 


tunneling and quarry work. 


iines, in Spain, for 
The special feature of 
this drill is the operation of its distributing valve 
In the accompanying cut, A is the piston rod, the 
rear end of which is hollow, and the enlarged 
portion of which, in its reciprocating motion, moves 
the tappet B. The tappet is pivoted to the eylinder 
at (, and the upper arm operates the piston valve 7). 
The compressed air supplied through the pipe F is 
thus caused to pass through the passages or ports, 
FF, to each end of the cylinder alternately. The 
exhaust holes are shown at GG. The valve works 
in the chamber //, in the top of which is an air hole. 
At each end of the chamber is a steel disk faced 
with india rubber, against which the valve is held 
by the tappet and air pressure. The valve can be 
reversed when worn, and what was the upper part 
then engages with the tappet arm. 
of the cylinder is the guide spindle ./, 


On the inside 
having spiral 


ywrooves, which engage with feathers on the bush 








Rio Tinto’ Rock Drill: James McCulloch, Inventor 


K in the hollow of the piston rod. This guide spin- 
dle has a ratchet wheel Z, with pawls actuated by 
springs. These pawls hold the wheel on the outward 
or cutting stroke, a rotary or angular motion being 
then given to the pistons, rod and drill by the bush 
sliding on the spindle. On tke return stroke the 
pawls do not engage with the ratchet wheel, and 
the spindle is therefore free to revolve. The feed of 
the drill is regulated by the long screw under the 
eylinder, which is carried in bearings in the bracket 
and in V-shaped projections on the cylinder which 
slide in corresponding grooves in the bracket. 

The inventor states that the distributing valves of 
rock drills have in some instances been operated by 
means of a tappet actuated by the motion of the 
piston or piston rod, but that in such cases it has 
been necessary to use a spring for retaining the 
valve in position at either extremity of its stroke, 
while not acted upon by the piston or rod. Con 
siderable inconvenience has been caused by the 
failure of the spring, owing to the loss of its strength 
or the friction caused by excessive tightening of the 
spring. In other instances the valves have been 
operated by air pressure, but this arrangement is 
unreliable, as the valve isapt to flutter or stick, or 
to be rendered inoperative by the enirance of sand, 
grit, etc., between the working faces, in which case 
the air pressure is insufficient to overcome the in- 
creased resistance to the movement of the valve. 
The springs are also said to offer great resistance to 
the movement of the working parts, and when these 
are slightly worn the valve is not kept in its proper 
place, and the apparatus will not work properly 
until the springs are renewed or readjusted. This 
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leads to much trouble and inconvenience, especially 
when working 
machine, too, the 


underground. In the valveless 
metive fluid 
munication with the piston, thereby causing great 
resistance to working and waste of fluid. The Rio 
Tinto drillis claimed to obviate these defects, and is 
provided for operating the 
action of a tappet and fluid pressure. Other patented 


is in constant com 


valve by the combined 
improvements have also been introduced. 

In this drill the air or thuid delivered through the 
supply pipe is forced by the valve to pass to each 
end of the cylinder, where it expands, and is then 
discharged through the exhaust Atmos 
pheric airthen enters through these holes, and is 


holes 


compressed at each end of the stroke, thus cushion 
ing the piston, while its expansion on the return 
stroke increases the power or initial pressure tend 


ing to move it. On the outward or cutting stroke 
this cushioning does not offer any appreciable rv 
the drill when the 


pistons travel too far, as when the drill strikes soft 


sistance to the force of except 
places in the rock, or when the machive is not kept 
in its proper working position. The atmospheric ait 
is prevented from entering the compressed air supply 
passages by means of smal! valves, as shown in the 
ent. The valve in front of the moving piston is closed 
by the cushioning, while the valve behind is opened 
by the higher pressure of the compressed air. When 
the main distributing valve is at either end of its 
stroke, the compressed air or other fluid holds it in 
position and prevents any movement while the en, 
largement of the piston rod is out of concact 
the tappet. 


with 


The Rio-Tinto arill is patented in this country 
and was awarded the first prize at the Mining and 
Metallurgical Exhibition in L800, rhe 
patentee’s agents are Morrison, Kekewich & Co., of 
London, England. 


London 


Boiler Inspection 


A paper on this topic was read by Mr. ©. A, 
at the last meeting of the Northwest Railway 
He quoted the U 
spection and test of marine boilers, 


SELEY 
Club 
.5. Government rules for the in 
which require 
annual inspection and hydrostatic test at a pressure 
ity times the steam earried. Hydrostatic 
testing to this limit has not been generally practiced 
on railways; but the author believed the usual cus 
tom of testing witha pressure only 10 or 15° Ibs. in 
excess of the working pressure was wrong. The ex 
cess of pressure used in testing ought to be suffi 
cient tocover possible wear, corrosion, grooving, &« 
likely to develop in the 18 to 24 months before the 
engine comes around to the sho 


pressure 


It is complained 


that high test pressures strain the flat stayed sur 
faces of locomotive boilers; but marine boilers also 
have flat surfaces and do not seem to suffer from 


the tests. The author has fortwo years tested all 
sorts of stationary and portable boilers for the state 
of Minnesota. The same excess of pressure is used 
as in the U.S. Government tests, and this has been 
done forsix years without an instance of a boiler’s 
giving way as a result of overstrain in testing. 

It is true that where a boiler can be thoroughly 
inspected in all parts, inside and out, there is less 
need for hydrostatic testing; but parts of a locomo 
tive boiler are inaccessible. On the other hand in 
spection is needed both during and after a test. A 
stay-bolt or brace which gives way during a test 
will make a loud report ; but if it had already sepa 
rated, an internal examination after the 
will be required to disclose the fact. it is a good 
idea to place all the boiler testing on a railway tine 
in special hands. This will facilitate uniformity of 
records, and will make much easier the deduction 
of valuable lessons from the records obtained. 

The author also aliuded to the need of greater care 
in protecting boilers from strains due to unequal 
expansion. Cracked side-sheets,leaky mud rings and 
loose tubes are in a great measure due to the man 
ner of laying up the locomotive after atrip. If the 
fire must be drawn at the end of a trip, there ought 
to be some method of stopping entirely the circula 
tion of air through the tubes and the rapid cooling 
off of the boiler. On locomotives in Minne- 
apolis the fires are kept banked when the engine is 
out of service, and are never put out from one 
week's end to another. These engines are said to re 
quire almost no repairs on the fire-box and tubes, 


test 


some 
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The Comparative Merits of Various Systems 
of Car Lighting. 
(Continued from page 581). 


by multipling the valueof each ray in candle-powers 
by the coefficients Cos? D, which are as follows: 


Se 


this surface 
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which light is needed cannot be held so as to be per 
pendicular toall the rays w hich reach it from a series 
of lamps, and it is naturally held at anangle of about 
45° to the vertical. 

The full value in visual units, therefore, is realiz- 
able and realized only from rays at an angle of 45°, 
perpendicular to a plane at an angle of 45° with the 
horizontal. The value of all other rays which strike 
diminished as the cosine of the 
angular deviation of the ray from 45 is to 1. The 


is 


little table of cosines above, however, will show that 


, 


until this deviation exceeds about 25°, in other 
words, for rays at all angles between 20° and 70° (in- 
clusive) with the horizontal the loss from this obli- 
quity of angle is not material, so that all rays lying 
within those angles may be taken to have their full 


‘illuminating value in visual units, although only 


one of these rays can strike the surface of a book 
precisely perpendicular thereto. On the other hand, 
rays striking the book within 20° of the horizontal 
or vertical must have their unit value in visual units 


| (4.5 below lamps) 
Seat6 
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in the spacing of both lights and seats, but th, 
variations outside of the above limits are too sma! 
and few to be of moment. 

This being so, theinterior view of a car shown a 
the top of Fig. 10—which is modified from a drawing 
of a standard Pennsylvania R. R. passenger ca; 
fitted with the Frost carburetes (gasoline) light— wi) 
at once make clear: 1. That all the rays striking th: 
visual plane of any seat from any lights in the cax 
strike it within the limits of 20° and 70°, and con 
sequently may be taken at their full value in visua 
units, excepting the rays from alight which is di 
rectly over a seat, or nearly so. These rays strik: 
the surface to be illuminated in the visual plane a; 
an angle of about 45°, and consequently their valu: 
in visual units must be multipliet by Cos 45° (.707] 
taken as 0.7 as a sufficiently exact approximation) (. 
get their true illuminating value. 

This being determined, we may deduce from Fig 
9%, which gives the value in visual units at any point 
along the visual plane of the rays from a single ligh: 
of the various kinds tested, the total useful value of 
the light reaching any seat from all the lights in 


Oil lamp records shown hy heavy solid lines: 
Pintsch gas records by light solid lines; Frost car- 
bureter gas records by dotted lines. 


FIG 9, DIAGRAM SHOWING THE VISUAL UNITS (1 C. P. AT A DISTANCE OF 4.5 FT.) SUPPLIED TO EVERY POINT ON THE VISUAL PLANE 


(4.5 FT. BELOW THE LAMP, SEE FIG 


10) BY ONE LAMP OR CHANDELIER OF EACH KIND TESTED 


{Light supposed to be received on a plane held in the visual plane perpendicular to each ray.} 
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these coefficients (between ‘the rules above) are 
given at the end of Table I., showing the observed 
candle-power of the several rays of each light test- 
ed, The recorded candle-power, multiplied by 
these coefficients, gave the table of visual units in 
Table II. From this Table II. of visual units the 
diagram shown in Fig. 9 was constructed, which 
shows the distribution and number of the visual 
units from a single lamp striking on a plane perpen- 
dicular to the ray along the horizontal visual 
plane. 


TABLE IT.--VALUE IN “VISUAL UNITS” (ONE C. P. SHOWN 
AT A DISTANCE OF 4.5 FT.) OF THE LIGHTS SHOWN IN 
raBLe LIN A HORIZONTAL PLANE 4.5 Fr. BELOW LIGHT. 
LIGHT ASSUMED TO STRIKE A PLANE NORMAL TO THE 
Rays 8 (HEADINGS TO Cotu MNS SAME As TaBL FE I.). 
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the diagram (Fig. 9) show ing Vv value in 
visual units of the several illuminants is constructed, 


From Table Il 


From this diagram (Fig. 9) alone ‘aaah tatieeeiion 
of value can be had, which is not to be had from can- 
dle-power diagrams alone, and some of which we shall 
shortly note; but to derive all the advantage which 
may be had, three other facts must be considered, 
and two (at least) other diagrams constructed from 
it, as given in Figs. 10and 11. These facts are: 

1. The light derived from lights which the pas- 
senger faces is worthless to him, or worse than 
worthless ; it makes it harder rather than easier to 
read or see about the car. In less degree this ap 
plies to the rays coming vertically downward, 
because : 

2. A book or other object in the usual plane on 


diminished. But to do this is a comparatively 
simple matter, because: 

3. Theseatsinacar are usually spaced about 3 
ft. apart, and the lights either 6 ft. or 9 ft. apart, 
or 2to3seats. In asleeping car the seats are placed 
back to back, that is all. There are many variations 


TABLE III.—VisvaL UNITs (1 CANDLE-POWER AT A DISTANCE OF 4,5 FT.) STRIKING 


This is done in 
the results of which are plotted in Figs 


car, spaced in any way devised. 
Table ITI., 
10, 11. 

For example, take lights spaced 6 ft. or 2 seat~- 
apart, and the seat direct!y under a light, It is 
illuminated by (1) the light directly overhead, (2) by 


A BOOK HELD Ai 


AN ANGLE OF 45 DEGREES BY AN OCCUPANT OF EACH SEAT IN THE CAR, WITH VARIOUS LAMPS OF 


CHANDELIERS, SPACED 6 FT. 


AND 9 FT. APART. 


[From this table Figs. 10 4nd 11 were constructed. | 
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FIG. 10. POSITION Or 


6 FT. APART. 


{The visual units being for effective light delivered perpendicular to the pages of a book in the 


hands of a passenger.] 


a light 6 ft. back, (3) by one 12 ft. back, and so on in 
definitely. 

We first read from Fig. 9 the value in visual units 
of the vertical rays: These are to be multiplied by 
0.7 to get their visual value, 

Then, on the vertical line marked 6 ft., Fig. 9, we 
can read off the value of the light reaching the same 
seat from a light 6 ft. back; from the vertical lin- 
marked 12 we get the value to the same seat of the 
lamp 12 ft. back; from the vertical line marked 18, 
we get the value to the seat of the next line, 18 fr. 
back, and soon. The value in visual units dimin 
ishes so rapidly that lights more than 15 to 18 ft. 
back have little effect on the total, as will be seen 
in Table IiJ., which was thus compiled. It gives 
for each kind of light tested and for each car-seat 
between lights spaced ether 6 ft. or 9 ft. apart, the 
light from each lamp or burner in the car which 
contributes a sensible amount of useful light to it, 
which are the lights between a point verticallyover 
it and 27 ft. back of it; the visual units of vertical 
rays, as read off from Fig. 9, are first multiplied 
by the coefficient 0.7 as recorded above, and all the 
other readings from Fig. 9, for lamps 3 ft, or more 
behind the seat, are recorded as read off. 

The total of these iliuminations from all the lamps 
within 27 ft. of a seat gives, within a trifling margin 
of error, which does not affect comparisons, the /ofal 
useful illumination striking each seat in a car 


from ali the lights therein, in effective visual units; 


or in other words it gives the number of candle 
powers at a distance of 4.5 ft. necessary to give the 
same light for reading, etc., with the rays striking 
perpendicular to the pages of a book or other sur 
face as ordinarily held. 


VISUAL PLANE AND TOTAL VISUAL UNITS SUPPLIED 
BY ALL THE LIGHTS IN A CAR TO EACH SEAT THEREIN, WITH LIGHTS 
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Lamp 


Of course these 
diagrams (Figs, 10, 
ll) apply with pre- 
cision to such seats 
oniy as fortu 
nate enough to have 
a series of 3 to 5 
lights behind them. 
Seats toward the 
back end of the car 
receive less tight: 
but the amount of 
light derived from 
lamps more than 6 
to 9 ft. back of a 
seat is so small that 
practically the dia 
grams may be re 
garded as applying 
to all the seats. 


Such diagrams 
have never before 
been constructed or 
attempted, and we 
need hardly say 
that they illustrate 
certain truths as to car-lighting of no small im 
portance, which it is well to bring out in definite 
form. As one point of especial importance they 
show that neither the horizontal nor vertical rays 
are of much real use. The perfect light as regards 
distribution should minimize these rays, and put as 
much of the light as.possible into the rays lying be 
tween the angles of 20° and 70’. 

The most conspicuously successful of the lights in 
this respect are the two old Pennsylvania standard 
burners for the Frost carbureter system known and 
marked as the “ Dudiey P. R. R. standard” and the 
‘** Excelsior.” Both of these lamps not only put the 
light where it does most good, but produce a sub- 
stantially perfect and uniform distribution of the 
light in the visual plane, whetber the lamps be 
pluced 6 ft. or 9 ft. apart. As a consequence, 
although the total volume of light throughout. will 
be seen to be comparatively trifling, yet they were 
felt to give a very satisfactory illumination, by no 
meaus so inferior to the new inverted burners as 
the candle-power diagrams indicate at first sight. 

Next to these in evenness and excellence of dis- 
tribution, and far ahead of them in total visual units 
of light, come the 2-flame and 4-tiame Belgian lamp 
chandeliers. The Belgian lamp was described in 
our issue of Nov. 10, and the results obtained from 
it are taken as representing the best present prac- 
tice in ear lighting with oil lamps. 

It should be mentioned that in testing all the oil 
lamps only a single lamp was burned, as the nature 
of the photometric apnaratus requires, and the 
power of a %lamp or 4-lamp chandelier was 
obtained by multiplying the candle-power of one 
lamp by the number of lamps. This is not quite ex- 





TOTAL VISUAL UNITS SUPPLIED BY ALL OF THE LIGHTS 
IN A CAR TO EACH SEAT THEREIN, WITH LIGHTS 9 FT APART 
lice visual units being for effective light delivered perpendicular to the plane of a 








hook in the hands of a passenger.| 


act theoretically; but is sufficiently accurate for 


practical purposes, 
\ more important consideration is that the candk 
power of any oil lamp is greatly aftected by the skili 


and care used in managing it—adjusting the wick, 


ete.—so that an oil lamp under test is likely to show 
considerably more candie power than will the 
average of a hundred burned as in service 
In far less degree, all the systems of gas lighting 


show less candle power in daily than 


under the skilled manipulation given them while 
under test. 


service 


The Pintsch gas burners require occa 
sional brushing and cleaning. The Frost gasoline 
system caries with the richness of the vapor burned 
and requires about the watchfulness while 
burning oil lamp, but does 
nearly so much in candle power 


same 
as an fluctuate 
Even the electric 
iamps show great variation with slight alterations 
in current and with the age of the lamps. But no 
system of gas or electric lighting hasany constantly 
variable element in it comparable with the condition 
of the wick in oil lamps. 

The two gaslight systems tested are both defec 
tive in distribution of light. Much of the light is 
wasted on the carpet and the walls of the car with 
out doing any sensible good. The Frost carbureter 
light is the most defective of the twoin this respect, 
and the Pintsch light least so; but it is possible that 
the makers of both may get a useful hint from 
these diagrams, and by making slight changes in 
the form of the reflecting surfaces may get a much 
more effective light, distributed as in Fig. 13, from 
the same candle power and gas consumption. 

We have spoker of the light thrown on the carpet 
or walls of the car as “‘ wasted.” This may be ques 
tioned on the ground that the light is reflected back 
into the car and becomes useful, but we believe it to 
be a substantially truthful expression, 

A pretty accurate evidence of the rea! value of this 
retlected light may be obtained by comparison of 
the tests of the Belgian lamp witha shade and with 
evutone. Without a shade, the average semicircular 
eandle power of the lower semicircle will be seen 
from Table Ito have been (fcr 2 lamps) 31.82 ¢. p. 
Directly under the lamp the candle power was all 
most nothing, owing to the obscuring effect of the 
lamp body, and examination of the first column of 
Table I will make it clear that the probable mean 
candle power of the upper semicircle was 45 c. p. at 
least. 

The shade used was an ordinary conical porcelain 
shade, which-is a vastly better reflec‘ing surface 
than the carpet or walls of tne car, and had the effect 
to throw allthe 45 c. p. of the upp r semicircle 
downward, sc far as effective reflect'o.a was possi 
ble. How much was added in this way to the total 
candle power of the lower semicircle? It was in 
creased only from 31.82 to 45.47 ¢. p., a gain of 13.65 
c. p., or less than 43°,, only 304°, of the light-in the 
upper semicircle being effectively reflected. If a 
porcelain shade cannot do more than this in the 
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way of saving light by reflection, it is a perfectly 
reasonable assumption that hardly an eighth or 
tenth of the light is effectively reflected frum the 


walls, and none at all from the floor. 


It may be claimed that this otherwise lost light is 


of value, nevertheless, in giving a general air of 
brightness and cheerfulness to the 
also may well be questioned, 


car, 


not pleasant in any room where one wishes to read. 


Plenty of light on the book and as little as possible 


(within limits) elsewhere is the preferable distribu- 
tion. 


THE CANDLE POWER OF ELECTRIC LAMPS. 


The ordinary for 


incandescent lamps used 
cally, however, the light given off in different planes 


varies as yreatly with them as with the tights 
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Sawyer-Man, 69 Volts, 57. Watts. Watts Per Mean 
Spherica! c. p 3.004. 
F'G 12. CANDLE POWER TESTS OF INCANDES 


CENT ELECTRIC LAMPS 
described above. In order that comparisons may be 
easily made, we have drawn diagrams” of the candle 
power of various elé@ctric lamps on 
scale as the diagrams above. 

It is evident from these diagrams that the electric 
light is among the best in discributing the light 
given out where it will do the most good. But the 


* The photometric measurements from which these dia- 
grams are plotted were made by Messrs. H. M. HoBart 
and KE, W. GANNeTTin the Laboratory of the Massachu- 
setts Institute of Technology, and were reported by WM. 
L. PUFFER in the Technology Quarterly for May, 1890, 


the same 


but this 
A universal glare is 


car 
lighting are nominally of 16 candle power; practi- 


fact of greatest practical interest to railway mana- 
gers who propose to try electric lighting is that the 
volume of light varies greatly with the kind of lamp 
used. Every one of the lamps whose candle power 
diagram is given in Fig. 12 is called by its makers a 
16 candle power lamp; yet the actual volume of 
light is in some of these lamps double what it is in 
others; and the efticiency, or the amount of light 
given out for a given consumption of energy, varies 
also nearly one-half. Another point of interest is 
the variation in the light given off by the lamp in 





Fig. 13. Candle Power Tests of an Electric Arc Light 


Using Various Carbons. . 


different vertical p!anes. In most of the lamps test- 
ed this variation is not great, but in the Wes: 
ton lamp the light given off in the plane of the fila- 
ment is only about half that given off in the plane at 
right angles to it. The difference in the available 
light is well shown by the diagram, 

It is of interest to compare the amount of light 
given out by these incandescent lamps with the 
light furnished by an electric arc lamp, shown by 
diagrams in Fig. 13. Necessarily these diagrams are 
plotted on a different scale from those preceding. If 
they were plotted on the same scale, a sheet would 
be required over 6 ft. wide, for the radial line repre- 
senting the maximum candle power would be about 
40 ins. long. 

We are indebted for these arc light diagrams to a 
paper by Mr. Louris B. MARKs on “The Life and 
Efficiency of A ec Light Carbons” (Trans. Am. Inst. 
Elec. Engrs., Vol VIL.; p. 175). While the effect of 
the structure of the carbuns upon the light was the 
chief object of the author's investigation, accurate 
photometric measurements of an arc light using the 
various carbons were necessary. The carbons used 
were from five different makers, designated A, B, C, 
D, E. Some of them were intended for high ten- 
sion currents and others for low tension; and some 
of them were made by the “forcing” process (the 
plastic material being “squirted” through a die), 
while others were molded carbons. 

For high tension carbons a current of 9 amperes 
was used, and the difference of potential between 
the lamp terminals was kept at 45 volts. Hence the 
electrical energy absorbed was 9 = 45 = 405 watts = 
0.543 electrical HP. For low-tension carbons the cur- 
rent used was 21.5 amperes, with a drop in poten- 
tial of 30 volts. Hence the energy absorbed was 
21.5 = 39 =645 watts = 0.87 electrical HP. The aver- 
age result in efficiency, with each kind of carbon, 
is given as follows: 


Watts per 

Kind of carbon. spherical c. Bs 
Ay De Bae yo 65 65 5.0.0 64 ch csniunvensdadsns 0 
By, Wee, BUI. ook coca scs oe ee 0.833 
3. Uaplated. molded, high tension................... 0.771 
Ie i SI. wont SpaquseeerahasSent ie 0.953 
BE PO Te COIR os 0s ov avec ves ecdccegcewetes 1.467 
Ah, Dare ROE OO 6 iis is bina as 55 NG FR Se SIS 1.255 
Bs es Se, IO ins vksansnansunkassasansasuns 1.612 


It is of especial interest to note that while in the 
incandescent lamp from 3 to 5 watts of electrical} 
energy are absorbed for each candle power of light 
produced, the are light generates a candle power 
with only *{ to 1'¢ watts. {n larger units, one horse 
power of electrical energy produces in the incandes 
cent lamp 150 to 250 ¢. p.; and in the are lamp, 500 to 
1,000 ce. p. This fact, that the electric current j- 
used in the are light with four times as great etti 
ciency as in the incandescent light, gives good 
ground for hoping that some method may yet Le de- 
vised whereby the efficiency of small electric lamps, 
suitable forinterior lighting, will be much increased. 
When this is done, as we have before pointed out 
electric car lighting will stand on quite a ditferes| 
footing from what it does to-day. 


Tar Pavements and Tar Varnish. 


Notwithstanding the many uses which bave bee: 
found for tar, the constant increase in its produ 
tion has made it a drugin the market in many |; 
calities. In the manufacture of oil gas for railway 
ear ligh ting, for instance, some works burn thei: 
tar under the gas retorts, finding this the mos: 
economical and convenient method of disposing of it 
At the gas works of the Central Railroad of New 
Jersey, in Jersey City, we are informed that the ta: 
is run into an old tender, which ishiuled out when 
full and the tar is run to waste. 

It seems a pity to see material wasted which i- 
really of such value; and while the uses of tar are 
already manifold, it does not seem that the possibil 
itiesin itsuse are sufficiently appreciated by engi 
neers. Our attention has been called to this subjeci 
by an interesting paper read at the recent annual 
meeting of the Ame ric an Gas Light Association by 
Mr. Davip DouGLas of Savannah, Ga. Up to 18Xs 
the Savannah gas works were using naphtha and 
other distilled oils for gas making, and the quantity 
of tar was too small to make account of. When 
Lima crude oil was put into use, however, the quan- 
tity of tar was greatly increased, and some method 
had to be found forits disposal. To bring the crude 
tar to a proper consistency forsale it was distilled, 
yeilding about 8!5 , of water, and 44'¢% of oils of 
various degrees of specific gravity, the lighter ones 
being pretty good solvents for india rubber. These 
oils are pumped back to the crude oil tank, and 
used over again for gas manufacture. It is the 
pitch remaining after distillation which must be 
disposed of. Mr. DouGtas described his attempts 
to create a market for the tar as follows : 

As we had not been making tar for sale for some years, 
the demand for the tar when made was at first very slow. 
I. therefore began some experiments in the manufacture 
of an asphalt which could be used for sidewalks and Jight 
pavements, hoping thus to make a market forthe tar. | 
investigated the formulas of as many manufacturers of 
asphalt as I could get. The best of them, so far as I could 
judge, used varying proportions of refined Trinidad as 
phaltum, heavy petroleum oils, pulverized carbonate of 
lime and sand. 

A proportion of partly distilled coal tar was used in 
some instances, but my idea was that none of the manu 
facturers cared to impress probable purchasers with the 
idea that coal tar was largely used in their material. 

it seemed to me that prepared water gas tar was about as 
good a substance as Trinidad asphaltum, and by stopping 
the distillation at the proper stage ti ere need be no sub 
sequent addition of heavy oils. I had a pretty good substi 
tute for pulverized carbonate of lime at hand in the form 
of gas lime, and sand is abundant. 

The making of a fine street usphalt was not contew- 
plaved. My efforts were to make a cheap aspbalt whicu 
could be mixed in the gas works yard and hauled out and 
laid anywhere when cold. I proposed to have the article 
ready mixed in the yard and sell it by the ton to such a 
might have occasion to use it. As resin is a cheap article 
in Savannah, I was tempted to use some of it, because it 
stiffened the tar and saved time in the distillation. I du 
not, however, recommend its use. It is an inferior ma- 


terial and detrimental to the durability of anything it is 
mixed with. 

After many trials and failures, I at last produced a ver) 
fair asphalt which answers the purpose. 
was: 


Its composition 





The gas lime and ashes had to be heated and the resin 
and tar melted together. and a thorough mixing was 
essential, A better aréicle could be made by using sand 
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instead of ashes, or even a proportion of sand, but sand 
cost something, and [ bad plenty of ashes in the yard. 

Igotan order from the city authorities for a trial Jot. 
They graded the ground very nicely with oyster shells, 
well rolled. One ton of the asphalt covered 25 sq. yds. of 
surface, and it was fit to walk upon as soon as it was 
rolled firm and smooth. The work was perfectly satis- 
factory, and I received further orders at «fair price, but it 
was evident that we were not making enough tar to meet 
anything like the amount of business which could be 
developed in this direction. The demand for tar in other 
directions improved, and I abandoned the asphalt busi- 
ness. 

While examining this tar during my experiments I was 
attracted by its beautiful glossy black appearance. Ii 
seemed to be almost free from lamp black. The thickened 
tar was exceedingly viscous, and could be drawn out into 
threads as fine as silk when lifted on the end of a stick. 
Every indication showed it to be of a superior quality to 
coal tar. A recent analysis of water gas tar, made by Dr, 
WoopM AN, of New York, gave 4'¢* of lamp black. 

I felt all along that this water gas tar is of too good a 
quality to be used only for such rough purposes as coal 
gas tar is generally applied to, so I turned my attention 
to making a black varnish which would bring a higher 
price for my tar than if sold simply as tar. What I 
sought to make was a bright glossy varnish which would 
dry reasonably quickly, and wnen dry would not scale off, 
but would retain a certain amount of plasticity without 
becoming tacky under a little excess of heat. I think we 
at last managed to make a pretty good material. 


We use this varnish for our gas meters, and find ii 
superior to anything we had been in the habit of pur- 
chasing. I also sell it for coating cotton ties, i. e., the 
hoop-iron bands which bind the cotton bales. These are 
subjected to a good deal of strain and twisting. If they 
rust they are apt to stain the cotton, and if they are 
tacky the men would object to use them. This varnish 
quite fills their requirements, and they say is better than 
the regular asphaltum varnish they had been 
hitherto. 

My formula for this paint is very simple, but I think I 
tried every kind of mixture before I got it. 

In distilling the tar we run long enough to get rid of 
some of the heavy oils, leaving the tar pretty thick. 
Take crude rubber and dissolve it in some of the lighter 
distillates from the tar. Mix the dissolved rubber with 
the heavy tar, adding enough light distillates to thin the 
mixture to a proper consistency to work easily with the 
brush. Half a pound of rubber is sufficient for 50 galls. of 
varnish. 

In answer to further questions, Mr. Douglas stated 
that the pavement above described was used for 
sidewalks only and had been laid now nearly two 
years in streets where there was a great deal of 
travel, and was perfectly good. 

The varnish he describes must certainly be exceed- 
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ingly cheap, andif good enough for cotton ties ought 
to be good enough for almost any use for which 
asphaltum varnish is now employed. There is 
little doubt that material of this class is far more 
durable in protecting iron work from corrosion than 
any kind of paint; and its use is preferable wherever 
the circumstances admit. 


The Alleged Waterways on the Planet Mars. 


From the Deutsche Bauzeitung we abstract the 
following alleged information in regard to the sup- 
posed great canals in the planet Mars, which we illus 
trated and described in our issue of May 18, ISX: 

As in the years 1892, 1894 and 1896, the above planet 
will reach its closest approach to our earth, we may 
expect some highly interesting facts concerning that 
body. It seems proper to note that similar condi 
tions to ours must be prevailing there, and that the 
inhabitants of that planet seem to be admirable con 
structors of water-ways of immense dimensions, as 
they seem to be able to control the ocean itself there 
Mars is computed to be 5,000,000 years older than our 
own planet [by whom or by what means is not 
stated. Ep.], so that in about that time the disin 
tegrating process caused by the force of nature here 
will be so far advanced as to nearly 
mountains. No more natural 
Howing, and artificial basins 
constructed without which 
would flooded. The 
covered with ice and snow, the masses of glaciers 
contract and expand. according to seasons. Both 
poles are surrounded by seas, which are connected 
by straight canals, running through the whole con 
tinent. Those gigantic water-ways of 47 to 62 miles 
width show as dark straight lines, sometimes astwo 
running parallel with each other, of which one ap 
pears lighter and narrower. If the ice melts on the 
North Pole, then the waters of the Arctic Sea, so to 
speak, rise and threaten to inundate the adjoining 
land, which perhaps does not project much above 
tbe sea-level. Then those canals, which have no 
other fall or grade than that caused by the difference 
of water-level, receive this super-abundance of 
water. Lest the flow of waters should exceed the 
high-water mark, there are parallel or auxiliary 
canals constructed, by whose aid the levelling pro 
cess toward the South takes place. Aftera half 
year, when it is summer at the south pole, this is 
repeated toward the North. We see only one line, 
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CONSTRUCTION NEWS. 
RAILWAYS. 


EAST OF CHICAGO. Existing Roads. 


Cleveland, Wooster & Western.—This company, which 


has nearly completed a railway from,Lodi to Wooster, 0., 29 


miles, asks the city of Wooster to subscribe 375,000 toward 


the purchase of right of way and terminal grounds 
place, on condition that it extends its line south to Holme 
ville or Millersburg, 0. 

Dutchess County.—Tracklaying has now 
pleted to a point about one mile north of Wappinger’s 
Creek from Hopewell Junction, N. Y. well 
advanced on the remainder of the line and it will probably 
he completed within a month 

Concord & Montreal. The engii compan’ 
have completed a survey for the line from Exter to Epr 
ing, N. H. 

Bujfalo, Rochester & 
sends us the following: 


The contract for building the 
R. R. has been let to Brendlinger, Nearing & Kelly, of 
New York. The road extends from Hoard Junction. 
south of Bradford, Pa., to Mt. Jewett, Pa. Lt is 20 miles 
in length, with light grades and easy curvature. The 
quantities average about 30,000 cu. yds. of excavation to 
the mile. There are no bridges or tunnels on the line 
The road is to be built in the interest of the Buffalo, Ro 
chester & Pittsburg Ry. Co., and when finished wil! 
be operated by that company. The route rans around 
the head of Kinzua Creek and, in the operation of the 
new line, the well known Kinzua viaeuct will be entirely 
avoided. J. M. Floesh is Chief Engineer of the road, with 
headquarters at Bradford, Pa. The firm of contractors ix 
made up of P. F. Brendlinger and Frank Nearing. both of 
New York City, and Edward J. Keily, recently of Phila 
delphia. Brendlinger and Nearing are at present en 
gaged in completing contracts for grading on the Lehigh 
Valley R. R., the Philadelphi & Reading R. R. and the 
Pittsburg. Fort Wayne & Chicago R. R. 


Lehiqh Valtley.—A press dispatch says: 


The Lebigh Valley bas made such rapid progress on it» 
western extension that it may by next month have its 
through line finished from Jersey City to Suspension 
Bridge. N. Y. The double track road from Ithaca to 
Geneva, N. Y., and from Geneva to Batavia, N. Y., has 
been completed, and the Tonawanda branch of the New 
York Central & Hudson River RK. R., which it has just 
leased, gives it a route ints Suspension Bridge. The main 
line into Buffalo is also being rapidiy pushed. Tne work 
has reached a point 10 miles west of Batavia. At the 
eastern end of the line the road is completed to a connec- 
tion with the Lehigh Valley terminal in Jersey City, with 
the exception of a strip across the Bergen Neck at Green 
ville. The work onthe Bergen Neck between Greenville 
and Communipaw, where the Lehigh Vailey will cross 
the Jersey Central over the bridge of the National Docks, 
is completed. The Bergen Neck will be extended to Con- 
stable Hook, where the Standard Oi! Co. has its works, 
and the Lehigh Valley will build extensive coal docks 
tor tidewater shipment. 


New York, New Haven & Hartford.—This company 
has completed the second track between Leete’s Island 
and Clinton, Conn., 10.5 miles, and between Kast Lyme 
and New London, 7 miles, on the Shore Line Division. On 


the New York Division 12.5 miles of the four-track im- 
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provement between South Norwalk 
Conn., have been completed. 

Cleveland & Pittsburg.—This company has given a 
mortgage of $10,000,000 to the Farmers’ Loan & Trust Co.. 
of New York City. The proceeds are to be used in paying 
off the company's indebtedness and further constructing 
and equipping the road. 

Little Falls & Dolgeville. —This company has let the 
contract for the rails necessary to complete its line from 
Little Falls to Dolgeville, N. Y. There will be two bridges 
on the line having spans of 1745ft. and 575ft. Both have 
been contracted for. 

Philadelphia & Reading.—The trestle work, docks 
and dredging are now nearly completed on the Port 
Reading R. R. and tracklaying is being rapidly pushed. 

Baltimore & Ohio,—-A press dispatch says: 


and Bridgeport, 


The Baltimore & Ohio R. R, Co. bas made an important 
move toward southern extension by the purchase of the 
Georgetown Railroad dock, elevator and barges in George 
town, D.C. The Georgetown hk. R. gives the Baltimore 
& Ohio an entrance into that city, and will be used by the 
latter in connection with the Metropolitan Southern, now 
being constructed by the Baltimore & Ohio to effect a 
southern connection. The Metropolitan Southern begins 
at Linden Station, on the Metropolitan branch of the Bal- 
timore & Ohio, in Montgomery Co., and runs to the Poto 
mac River, about 8 miles. The Potomac will be bridged 
at or near Great Falls, and the extension will be contin 
ned in Virginia to unite with the Virginia Midland. 


Western Maryland,—Subscriptions are being asked 
from the people along the route in aid of the proposed 
line from Porter's Station to Vork, Pa., 15 miles. 

Raltimore & Lehigh,.—This railway from Baltimore, 
Md., to York, Pa., 79 miles, will, it is stated, be changed 
to standard gage 


Projects and Surveys. 


Black River.—A correspondent writes us that surveys 
are now in progress between Springfield, Vt., and Clere- 
mont. N. H. The mountain section from North Spring 
field to Proctor, Vt., has been located, and work is expect 
ed to begin in the early spring. Possibly the bridges and 
trestles will be built this winter. There will be one two- 
span bridge 400 ft. long and three single span bridges, 130 
ft., 150 ft. and 175 ft. long respectively. The money neces 
sary to build and equip the road its full length, 28 miles, 
has been secured. Geo. B. Ayre, of Perkinsville, Vt., is 
Chief Engineer. 

Wheeling & Connellsville.—Surveys are reported be 
gun for this proposed railway from Wheeling, W. Va., to 
Connellsville, Pa. Job Abbott, of Wheeling, W. Va., is 
Chief Engineer. 

Buffalo & Youngstown,.—It is rumored that a project 
is on foot to build a railway from Buffalo to Youngstown, 
nw, Be 

Bangor & Aroostook,—The surveys for this Maine 
railway have now been completed from Brownville, Me., 
to Van Buren, Me., passing through the towns of Houl- 
ton, Presque Isle and Caribou. The surveys have been 
in progress since early this summer and according to re- 
ports a very favorable line has been secured. Its total 
length, excluding branches, will be about 175 miles. The 
engineers are now at work on the branches from Easton 
to Fort Fairfield, Me., and from Dyer Brook to Ashland, 
Me. 

Konkapot Valley.—An act has been introduced into 
the Massachusettts Legislature to incorporate this com- 
pany to build a railway from Mill Village, Mass., along 
the Konkapot River tothe Connecticut line 

Plymouth & Middleboro, —President Thos. D. Shurm- 
way is reported as saying that all arrangements have 
been completed for the construction of this railway from 
Plymouth to Middleboro, Mass., and that contracts will 
be let within a week. The work will be under the super 
vision of J. W. Rollins, of Dedham, Mass. 


SOUTHERN.--Existing Roads. 


Morristown & Cumberland Gap.—This railway from 
Morristown to Corryton, Tenn., 40 miles, has been com- 
pleted. 

Florida, Georgia & Western.—Eleven miles of track 
have been laid on this railway and 31 miles of roadbed 
additional are graded, bringing the line to aucilla River, 
42 miles from Tallahassee, Fla. From the Aucilla River 
to the Suwaunee River, 19.2 miles, the surveys have been 
completed.- F. P. Damon, Tallahassee, Fla. Chief 
Engineer. 

Charleston, Clendennin & Sutton.—The contracts 
have been let for building the first 30-mile section of this 
proposed railway from Charleston, W. Va., up the Elk 
River to Braxton, W. Va. President, F. A. Abney, 
Charleston, W. Va. 

Terracia Phosphate Co —The grading cn this 34¢-mile 
railway from the Terracia Phosphate Co.'s mines ‘to the 
South Florida R. R. has been completed. T. L. Marquis, 
of Bartow, Fla., was the contractor. 

Danville & East Tennessee.—At a recent meeting of 
the directors of this reorganized company a committee 
wae appointed to carry out the preliminary work neces 
construction of the road. T. W. M. 
Draper, General Manager, Norfolk, Va. 

Union Ry. Co.—J. C. Rogers. Memphis, Tenn., Secre- 
tary, informs the Manwfacturers’ Record that this com- 
pany is engaged in building a belt freight and passenger 


sary tothe early 






railway at Memphis, Tenn., to furnish all railways con. 
nection with the new steel bridge across the Mississippi 
River, and to provide a rapid system of handling cotton. 

Savannah, Americus & Montgomery.—This com- 
pany has given a mortgage to the Mercantile Trust & De- 
posit Co., of Baltimore. Md., to secure an issue of $6,150,000 
of bonds 

Ohio Vatley.—It is reported that this company has 
leased the Clarksville & Princeton branch of the Louis. 
ville & Nashville R. R., and will carry out its proposed 
line between Princeton and Hopkinsville, Ky., by build- 
ing a 6-mile line fromthe latter place to a connection 
with the leased line at Gracey, Ky. 

Marietta & North Georgia.—The petition of this com- 
pany for power to issue $300,090 of receiver's certificates 
to provide for improvements has been granted by the 
United States Court in Georgia, but owing to some legal 
complications the order will not be effective until the 
United States Courts in Tennessee confirm the action. 
The improvements contemplate the construction of a 
bridge across the Tennessee River at Knoxville, Tenn., 
the construction of terminals at the same place, and the 
relaying a portion of the track with new rails. 

Richmond, Nicholasville, Irvine & Beattyville, 
Work is making rapid progress upon the bridge over the 
Kentucky River at Irvine, on the extension from Irvine 
to Beatty ville, Ky. 

Norfolk & Western.—The Ohio extension has now been 
opened for traffic from Coul Grove, 0., to Dunlow, Va., 
53.5 miles, and from Kyle, W. Va., to Welch, W. Va., 23.7 
miles. The bridge across the Ohio River has been com- 
pleted as noted in our “Engineering News’ columns. 

Projects and Surveys. 

Cumming & Norcross.—New surveys have recently 
been made for this proposed railway from Norcross, Ga., 
to Cumming, Ga., 20 miles. The work willinclude a 400-ft, 
bridge over the Chattahoochee River. A. T. Abbott, of 
Warsaw, Ga., is interested. 

North Carolina,--A project is on foot to build a line of 
railway from Asheville or Hendersonville, N. C., to Es 
tatoe Ford. W. A.Gash, of Brevard, N. C., can give in- 
formation. } 

Chesapeake, Shendun & Western.—This company is 
to be chartered in Virginia to build arai)way from a point 
on or between the Potomac and York rivers to the West 
Virginia State line. Among the incorporators are: H. M. 
Bell, J. N. Stubbs and Jed Hotchkiss, 

Marion & Rye Valley,—Application has been made to 
the Virginia Legislature for a charter empowering the 
construction of a railway by this name from Marion, Va. 
into Rye Valley, a distance of 6 miles. S. P. Swain & Co,’ 
of New York City, are said to be interested. 

Savannah, Jacksonville & Gulf.—This company has 
been chartered in Florida to build a railway from Savan- 
nah, Ga., to Tampa, Fla., a distance of 320 miles. 

Thomasville & Tallahassee,—The engineering corps. 
under the direction of J. M. Cook, has about completed 
the survey for this line from Thomasville, Ga., to Talla 
hassee, Fla. 

Parkersburg Belt & Terminal,—A company is being 
organized to build a 7-mile double track railway at Park- 
ersburg, W. Va. The work will include a bridge over the 
Kanawha River. 

Gainesville, La Crosse & Lake Butler,—Chartered 
in Florida to build a line of railway from Gainesville, 
Fla., north to Lake Butler, and south to Tampa Bay, a 
distance of 225 miles. Among the incorporators are 
Chas. L. Fildis, D. W. Hyde and J. EK. Webster, all of 
Gainesville, Fla, 

Tuscaloosa Coal & Iron Co.—This company has made 
a contract with F. M. Abbott for the construction of its 
proposed railway from Tuscaloosa, Ala., to the Maxwell 
coal seam. The road is to be completed and in operation 
within 15 months. L F. Bellinger, Tuscaloosa, Ala., Chief 
Engineer. 

Powellton & Pocahontas.—Evan Powell, Powellton, 
W. Va., President, writes us that this railway will be 60 
miles long, and that 8 milesare already constructed 


NORTHWEST.—Existing Roads. 


City, O'Neill & Western.—This company, 
which operates the Pacific Short-Line R. R., has com- 
pleted its organization by the electlon of the following 
officers: President, F. C. Hills; Secretary. J. C. Coombs, 
and Treasurer, A. 8S. Garretson. 

Rapid City, Missouri River & St. Paul.—The entire 
route of this railway from Rapid City to Pierre, S. Dak., 
has been decided upon. It will be from Rapid City east 
along Rapid Creek to the Cheyenne River, and thence to 
the headwaters of Bad River, and down that stream to 
Pierre. Work is in progress upon a section of 43 miles 
from Rapid City east. About 23 miles of the grading are 
now completed, and the remainder will be completed by 
Jan. 1, 1892. Work will then be discontinued until spring. 

Chicago & Northern Pacific.—It is stated that this 
company has floated $6,000,000 of first mortgage bonds, the 
proceeds of which will be used in the completion of ter- 
minal facilities at Chicago. 


Siour 


Projects and Surveys. 
La Salle & Bureau County.—A new location bas been 
made for this 644-miles railway connecting the zinc works 
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at La Salle, Tll., with the Chicago, Burlington & Quine: 
and Illinois Central railways, and the greater part of t} 
right of way secured. Work will begin in the spring 
Isham Randolph, Counselman Building, Chicago, is 
Consulting Engineer. 

Sioux City, Madison & Northern,—This compa; 
has secured nearly all of the rignt of way for its line bh 
tween Sioux City, Ia., and Dell Rapids, 8. Dak. 

Duluth, Mesabi & Northern.—According to Dulut} 
Minn., newspapers, the contracts for the construction 
this railway are about to be let. Contractors are sjat; 
to be looking over the ground. 

Winnipeg & Hudson Bay.—Press dispatches say 

The latest news in reference to Hudson Bay Ry. matters 
is that Hugh Sutherland is making good progress with hj- 
tinancial arrangements in Europe. Surveyorsare now at 
work locating the line and it is expected that the work ot 
construction will be commenced in the spring. About 
2,000 settlers have gone into Lake Dauphin Co. this year in 
anticips tion of the line being constructed through it at an 
early date. 

Mankato & Northeastern,—Organized at Mankato 
Wis.,to builda railway from Mankato to Farmingto; 
Wis., where connection will be made with the Chicage 
Milwaukee & St. Paul Ry. 

SOUTHWEST.--Existing Roads. 

Baltimore & Ohio,—A press dispatch from St. Joseph. 
Mo., says: 

A few days ago the officers of the Baltimore & Ohio sys 
tem visited this city, put nothing was learned to their 
purpose. To-day it developed that they made proposition 
to citizens to extend their lines to the city and build ex 
tensive — here if the people will give the road what 
known as the Fowler tract, a piece of land worth $100,900 
A citizens’ committee has the matterin charge. 

Chicago, Rock Island & Pacijsic.—The surveys for 
the southern extension of this road have been completed 
to Rush Springs, Ind. Ter., 50 miles south of Minco, th: 
present terminus of the road. 

St. Louis & Hunnibal,—About 65 teams are now at 
work on the 3-mile line from Oakwood to Hannibal, Mo. 
The cross ties for the line from New London to Perry, 
Mo., are being distributed, and tracklaying will probabjy 
soon begin. 

Pro ects and Surveys 
Dardanelle & Mt, Nebo,—A press dispatch says: 
* A mass meeting of citizens was held Dec. 10 at Dardan 
elle, Ark., for the purpose of devising ways and means 
for the building of a railroad from Dardanelle to the 
summit of Mt. Nebo. Several gentlemen from Little 
Rock were present. The road is estimated to cost $40,000, 
and it is expected to be completed by June 1, 1892. Direc 
tors have been elected, articles of incorporation adopted, 
and a.committee selected to open books of subscription. 

St, Louis, Collinsville & Carondelet.—This com 
pany, which proposes to build a railway from Madison to 
East Carondelet, Ill., 50 miles, has filed a mortgage to 
secure an issue of $1,500,000 of bonds to be used in building 
and equipping its road. 

Pan American.—A large quantity of the contracters 
plant has arrived at Victoria, Tex., and according to the 
newspaper reports construction is to begin at once. The 
road is projected to run from Victoria to Brownsville, Tex 

ROCKY MT. AND PACIFIC. -Existing Roads. 

Coos Bay, Roseburg & Eastern,—Sufiicient rails to 
complete this road to Coquille City, Ore, have been 
ordered and will be laid immediately upon their arrival. 
Already 10 miles of track have been laid from Marshfield 
south and the remaining distance to Coquille City will be 
about 10 miles farther. 

Rio Grande Southern,—On Dec. 6 only 20 miles of 
track remained to be laid on this line from Telluride to 
Durango, Colo. 

Great Northern,— the Coulee City, Wash. News con 
tains the following description of the route and character 
of the work on the Pacific extension across Washingtor: 


The distance between Stevens Pass and Wenatchee, at 
the junction of the Columbia and Wenatchee rivets is 56 
miles. The distance between Wenatchee and Chattaroy 
is 160 niles. These represent the two divisions of the 
Shepard, Seims & Co. contract. It is said that Shepard, 
Seims & Co. will sublet the contract to other contractors. 
Of the 160 miles between Chattaroy and Wenatchee, 120 
miles will be very easy railroad building. The road will 
cross the Big Bend opener and there will be no heavy 
work except in crossing the Grand Coulee and entering 
the Moses Coulee, as the road runs down the Moses Coulee 
to the Columbia River. There will be some heavy work 
from the mouth of the Moses Coulee to Rock Island. as 
the country there is rough, broken and precipitous, The 
rough country is only about 6 miles in extent. From 
Rock Island Rapids the road follows the Columbia 

tiver, =p the east bank of the Columbia River till oppo- 
site the Wenatchee. 

The bridge has been permaneesy located at this point, 
and the road will cross the Columbia River east of the 
town. There is a good crossing here, as an island in the 
middle of the river gives a fine foundation for the piers. 
There were four crossings reported on, but this was the 
one selected. The bridge, with its approaches and all, 
will be some 3,200 ft. in length, and it will cost about 
$500,000. su 

The roaa from Wenatchee to Stevens Pass will follow 
up the Wenatchee River, crossing that stream twice 
within 21 miles of the town of Wenatchee. It will closely 
follow the bank of the river. The first heavy work will 
be at Tumwater Cajion. It is about 8 miles long, and 
offers considerable physical difficuities to railway build- 
ing. After passing through Tumwater Cation the road 
follows the Wenatchee River until a point is reached 6 
miles below Wenatchee Lake, at which place the road 
follows through a low sag and strikes Nason Creek, a 
tributary of the Wenatchee River,6 miles above the 
ereek’s mouth. ‘lhe road follows up the creek a distance 
of about 18 miles till the mouth of the tunnel in Stevens 
Pass is reached. The tunnel will be about 8,000 ft. long. 


‘ 
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It is understood that Shepard, Seims & Co. must ccm- 
plete the 213 miles of track inside of a year. The tunnel 
may take longer to build. If that is the case a switch- 
back will be constructed pending the completion of the 
tunnel. 


In regard to the construetion work west from Pacific 
Junction, Mont., the Spokane Chronicle says: 


There is a large force of men now at work between Cross- 
port and Bonner‘s Ferry, Mont., 6 miles. It is estimated 
that between Bonner’s Ferry and the Halfway House on 
the Burns & Jordan, Tom Wren, Griftin & Pond and 
other contracts, covering a distance of 17 miles, there are 
2000 men and about 1,000 teams. From the Halfway 
House to Sand Point, Idaho, itis said that considerable 
work remains to be done, and some of the contractor- 
estimate that it cannot be completed before March 14, 
is. The Welsh contract west from the Halfway House 
will be complete about Jan. 1, 1892. The work on the con 
tract held by the San Francisco Bridge Co, from Sand 
Point to Albany Falls, is nearly complete, with the ex- 
ception of the bridge. Hall & Wright, who have the tie 
contract from Libby Creek to the Halfway House, a dis- 
tance of about 65 miles, will have their contract complete 
by Dec. 15. M. D. Wright & Co. have the tie contract 
from the Halfway House to Chattaroy, and the work is 
about half done. 


Southern Pacific.—Work will be commenced on the 
gap between Santa Margarita and Elwood, Cal., in a few 
days, and the Pacific Improvement Co. has issued pro 
posals for bids for the construction of tunnels. The com 
pany announces that bids will be received up to Dee, 31, 
ia91, for the grading of two tunnels, one 3,000 ft. and the 
other 1,400 ft. long respectivly, on the first 4.4 miles of the 
Southern Pacific R. R. south of Santa Margarita. Bids 
for the remaining 125 miles of the Southern Pacifie R. R.. 
from Santa Margarita to Elwood, will be called for her 
after. 

Projects and Surveys 

Columbia River & Astoria,—Chief Engineer W. H. 
Kennedy has submitted his report upon the survey of this 
line. According to the route selected the distance from 
Astoria, Ore., to Goble, Ore., will be 458 miles. The 
work will be about average; maximum grade 16 ft. per 
mile and maximum curve &. There will .be four draw 
spans, two 75 ft. and two 60 ft., and 74, miles of trestle. 

Blue Canon,—This company will soon be incorporated 
to build coal bunkers and a railway to connect the Blue 
Cafion coal mines with the Puget Sound at Fairhaven. 
Wash. As svon as the company is legally incorporated, 
contracts for the construction of the road and bunkers 
will be let and orders for equipment and rolling stock will 
be placed. The work will be let in three contracts. One 
coptract will include the construction of the entire road, 
the contractor to furnish everything but the steel, which 
will be furnished by the company. For the construction 
of the bunkers two contracts will be awarded, one for the 
work and the other for the The coatract for 
the railway will be let first. 

Paso Robles & Cayucos.—Incorporated in California 
to build a railway from Paso Robles to Cayucos, about 30 
miles. Directors: George R. Adams, H. Eppinger, E. A. 
Stowell and O.C. Bryant, of Paso Robles; M. M. O'Shaugb- 
nessy and J. N. E. Wilson, of San Francisco; A. F. Jack, 
of San Luis Obispo and J. W. Watson and A. M. Hardie, 
of Cayucos, 

San Francisco & Eastern.—Chartered in California to 
build a line of railway from San Francisco Bay to Rogers, 
Kern Co., Cal., 380 miles; also from Hanford to Indian 
Wells, Kern Co., Cal., 100 miles. Among the incorpora 
tors are: H. J. Brady, J. R. Howell and C. L. Weller, all 
of San Francisco, Cal. 

Sidney & Southern.—Chartered in Washington to build 
a railway from Sidney, Wash., to Portland, Ore., passing 
through Kitsop, Mason, Chehalis, Lewis, 
Clark counties in Washington. 

FOREIGN. 
The Mexican Government has granted a con 
cession to Rafael Dorantez for two lines of railway, one 
from Ermita to Teapa in ,.the state of Tebasco, and one 
from Paraiso to Conduacan, in the same state. The con 
cession also grants authority to construct branch lines. 

A concession has also ,been granted for a railway 
from Toluca to Tenango, with branch lines to Tianquis- 
tenzo and Calimaya. 

Port Angeles Southern.—The surveys for this pro- 
jected railway from Port Angeles to Junction City,Wash., 
have been completed. It will be 32 miles long and very 
easy to construct. The maximum grade will be 2s. 

Chicago, Iowa & Western.—Suiveys are in progress 
for this line from Thompson to Esther, la. It is rumored 
to be in the interest of the Burlington, Cedar Rapids & 
Northern Ry. 

Mexico, Cuernavaca & Pacific Construction Co,- 
This company has been incorporated to build the Mexico, 
Cuernayea & Pacitic Railway from the City of Mexico to 


the Pacific coast. The principal offices will be at Denver. 
Colo. 


material. 


Cowlitz and 


Mexico, 


CITY TRANSIT. 

Electric Railways.—Lowell, Mass.—The Lowell, 
Lawrence & Haverhill Street Ry. Co. is having surveys 
made for an electric road. 

Brooklyn, N. ¥.—The engineers of the Brooklyn City 
R. R. are preparing specifications and plans- with a view 
to the adoption of electric traction. 

New York, N, ¥.—The New York Electric Ry. Co. has 
been incorporated at Jersey City, N. J., by T. W. Alcoit, 


Philip Payne and Benjamin Tuska, of New York, and 
J. W. Hyatt, of Newark, N. J., witha capital stock of 
$25,000. The company owns patents on a system of electric 
traction. 

Norfolk, Va.—The Norfolk Rapid Transit Co. has been 
incorporated by Philip Corbin and Andrew Corbin of New 
Britain, Conn., and A. H. Rogers, of Virginia, with a capi 
tal stock of $506,000, and will use eleetric or other trac 
tion 

Belleville, Ull.—The Citizens Horse Ry 
xranted permission to adopt electric traction 

San Diego, Cai.—The San Diego Electric Ry Co. has 
been incorporated by A. B. Spreckels, of San Francisco; 
C. F. Hinde, of Coronado and J. A. Flint, of San Diego 
with a capital stock of $250,000, to build lines aggregating 
20 miles in length. 

Pomona,Cal, 


Co, has been 


A storage battery line 7 miles long is to 
be built. The plaut will be operated by water power. The 
Pomona Electric Co. is interested. 

Elevated Railways.— Philadelphia, Pa.—Th 
Quaker City Elevated Ry. Co. has been granted a charter 
for a line from Front and Market Sts. to Ridge and Le 
high Aves.. with a band to Cobb's Creek. The length will 
be about 12 miles. Capital stock, $150,000. Director, Wim- 
KB. Stout. The Northeastern Elevated Ry. has awaided 
construction contracts to the Phoenix Iron Co., of Pheenix 
ville, Pa., and Cooper, Hewitt & Co., of Trenton, N. J. 


HIGHWAYS. 


New Jersey.—A road corvention, to be held at the 
State House, Trenton, on Jan. 22, has been called for by 
the State Board of Agricuiture. 

Kansas .—A roadimprovement company has been or- 


ganized in Adair Co 
Colorado.—A wagon road is proposed in Hinsdale Co 
from Carson to Lost Trail 


BRIDGES, TUNNELS AND CANALS. 


Bridges. Amsterdam, N. Y.—A bridge will probably 
be erected at this place. 

Duluth, Minn.—Plans are being asked for a bridge 
over the Duluth Ship Canal. Address T. W. Abell, Clerk, 
Board of Public Works. 

St. Louis, Mo.—Plans have been completed for the 
proposed Twelfth st. bridge. The structure will be 2,100 
ft. long, with a 30 ft. roadway, and two li-ft. sidewalks. 
The estimated cost is $250,000, 

Tunnels.—The New’ York & Queens Co. Tunnel R. R, 
(Co. has been chartered in New York to build a tunnel! be. 
tween New York and Jersey City. Ed. J. Boyle and Jas. 
J, Byrne, Brooklyn. 


WATER-WORKS. 
NEW ENGLAND. 

Bellows Falls, Vt.—The voters have adopted a report 
ealling for an increase in the height of the reservoir dam, 
and the turning of Farr Brook into the reservoir, which 
will necessitate the building of and the 
laying of a conduit. 

Medfield and Medway, Mass.—Kdwin V. Mitchell, 
Clinton T. Frost and Henry M. Parker have petitioned for 
authority to supply these towns. 

Willimansett, Mass, 


another dam 


Two petitions for charters to 
supply this place have been presented to the legislature. 
The petition of C. L. Goodhue, Springfield, it is reported, 
has been indorsed by the residents of the village. The 
other petition was noted last week under Chicopee and 
South Hadley. 

Hartford, Conn.—The proposed new reservoir to be 
located in Bloomfield has been ordered by the Council, 
together with the issuance of $48,000 of bonds to help pay 
forthe same. It is said that the bonds will probably be 
taken for the city sinking fund. 

MIDOLE. 

Afton,N.Y.—It is reported that works are projected by 
Brooxs & Lamb, Cooperstown 

Arena, N. ¥.—Works are talked of. 

Medina, N. Y.— Bids for the construction of works are 
wanted. Address A. J. Hill for further information. 

Boiling Springs, N. J.—The Boiling Springs Water 
Co. has been incorporated by Miles Tierney and €. B. 
Brush, of New York City, E. A. Stevens, Hoboken, and 
other ; capital stock, $100,000. 

Garfield, N, J.—A supply from the Acquackononk 
Water Co. of Passaic is talked of, but it seems that noth- 
ing definite can be done until legislation is secured, 

Hoboken, N. J .—The New Jersey Shore Water Co.has 
been incorporated by H. 8. Lansdell, Brooklyn, N. Y., I. 
W. Cook, Hoboken, and others, to build and operate 
works. Capital stock, $256,000, of which $1,000 is paid in. 

Perth Amboy, N.J.—The council has adopted the re- 
port of the Fire and Water Committee recommending 
Tennent’s Brook as a source of supply. The plan pro- 
posed includes a 16-in. submerged main some 2,000 ft. 
long across the Raritan River. The estimated cost of the 
works, including the purchase price of the company’s 
works, now under condemnation to determine the price to 
be paid, is $200,000. James C. Rossi is engineer for the 
city. 

Landsowne, Pa.—It is reported that the Landsowne 
Water Co. has just decided to lay a new main to Darby in 
the spring and to add a 1,000,000-gall. tank or reservoir. 


Stroudsburg, Pa,—The company has bought 100 acres 
of land, including a new supply, and proposes to pipe the 
latter to the town. 

Catonsville, Md.—The Catonsville 
reported, will Duild a reservoir 

Camberiaud, Md 
Couneil to secure authority to pr 

Elkton, Mad rhe 
tract for works. 

Lonaconing, Md.—U 


Water Co., it is 


taken by the 


ocure a better supply 


Steps are being 


Marviand Water Co. has let a con 


is said that subscriptions to the 
stock of the new company are being rapidly secured 
Middletown, Md rhe 


tion of a Water company. 


Register urges the organiza 


SOUTHERN. 
Yorkrille, 8S. C.—A billhas passed the House author 
izing the town to build works 


Gainesville, Fia.—The contract for works has been 
let to Hartford, Hebert & Co., Chattanooga 2,500,000 
gall. steam pumping plant will be furnished by the Laid 
law & Dunn Co., Cincinnati, O . 

Piedmont, Ala.—The Council has voted to grant a 
franchise to George D. Harris and associates 

Harriman, Tenn.--\t is reported tnat the Fast Ten 


nesse Land Co. has granted to a company the privilege of 
building works. 

Catlettsburgh, Ky.—The Catlettsburgh Water Co. has 
completed its works and they have been accepted. W. A 
Patton is President and T. R 


Brown is Secretary and 


lreasurer 
NORTH CENTRAL 


Steubenville, O.—The trustees are considering the in 
troduction of a filtering plant after the new pump is com 
pleted. 
Anderson, Ind. 
made by the city at 
Ind —Councilman 
suggested that a pump be added 
Northville, Mich, Dec. 21 the peopl 
issuance of $30,000 of bonds for works. 
Belleville, 1it.—The Council has instructed the Water 
works Committee to advertise for nds for constructing 
works The City Water Co. built works in L885 
Monmouth, Ill. 
talked of. 
Committee 
Pana, iil rhe construction of new works is being 


considered Address N. W. Martin, Mayor 
NORTHWESTERN 

fhe new works have been completed 

Washington, Ia. 


It is that 


reported 
a cost of $100,000, 


William 


new improve 
ments will be 
Logansport, Dolan has 


will vote on the 


Improvements to the city works are 


Address R. G. Young, of the Fire and Water 


(Creston, la 
The works were recently completed, 
with G. W. Wynn, Cedar Rapids, lowa, as engineer 

Graceville, Minn. 
built. 

Granite Falls, Minn. 
issue $12,000 of 7 
plants. 

Saratoga, 


It is reported that works are to be 


On Dee. 11 the people voted to 
bonds for water and electric lighting 
Wwo.—The Saratoga Water Co. has 
articles of incorporation, and elected W. A. Remington 
Secretary and Treasurer. The company’s authorized 
eapital stock is $50,000, Water will be furnished to the 
west-side addition for fire, domestic and irrigating pur 


filed 


poses and to outside lands for irrigation. 
SOUTHWESTERN 

Batesville, Ark.- A franchise for water and electric 
lighting plants will probably be granted to J. E. Hart,Hot 
Springs. 

Denison, Tex .—The city will add a 2.000,000-gall. pomp. 
Address M. J. Fitzgerald, Superintendent 

Fort Worth, Tex,--The contract for the new city works 
has been awarded to McArthur Bros,, Chicago, repre 
sented by John B. Hawley, St. Pau!; price, $658,000. 

Overton, Col.—Works for a general supply 
irrigation are proposed. 
- PACIFIC, 

Nelson, Wash,—It is reported that attempts are being 
made to form two companies. 

Athena, Ore,—It is reported that this place will soon 
have works. 

Portland, Ore. 


and for 


Bids are wanted by thecity until Jan. 
4 forclearing and grubbing over five miles of right of 
way. 33 ft. wide, for the Bull Ran pipe line. J. W. Smith 
is Superintendent. 

Yuma, Ariz.—The Yuma Water & Manufacturing Co 
has filed articles of incorporation in Los Angeles, the ob 
ject being to acquire a franchise, build and operate water- 
works in Yuma; capital stock, $50,000, of which $3,550 has 
been subseribed ; Directors, A. A. Dougherty, Yuma; J. P. 
Culver, F. H. Jackson and others, Los Angeles, 

Brigham City, Utah.—Mayor Jensen and Councilmen 
Steed and Pett have been authorized to take steps neces 
sary for the building of works. 


Mount Pleasant, Utah,—Works are projected. The 
council is investigating possible sources of supply. Owner 
ship has not been determined. 

Sait Lake City, Utah.—New mains will be laid on 
several streets. 

Springfield, Utah.—E. C. Ragnon, Secretary ef the 
Midland Construction Co., Salt Lake City, has been iu- 
vestigating the prospects for works here. 
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IRRIGATION. 

Vomona, Cal,—A dispatch from this place states that 
the Fall Brook Irrigation District has just voted $400,000 
of bonds for the development of water and laying of pipes. 

San Bernardino, Cal,—F. C. Finkle, of this place, is 
preparing plans for the reservoirs and distributing system 
of the Kast Riverside Irrigation District, and wiil soon 
investigate and report upon works for the Grapeland Irri- 
gation Districts, 

New Companies.—Ow! Creek Ditch & Reservoir Co., 
Greeley, Colo.; $6,000; J.W.Vail,W. J. and Emma C.'Farr. 
La Sierra Land Co,, Riverside, Cai. ; $1,000,009; to deal in 
real estate and water rights, and to build water-works 
Marysville Canal & Irrigation Co.; $10,000; to take water 
from Fall River, Bingham Co. 


SEWERACE AND MUNICIPAL. 

Sewers,— Massachusetts,--Lynn. The plan of Mr. 
Rudolph Hering, of New York, for the new outfall sewer 
has been accepted, and construction will begin soon. 
The sewer will be 2,400 ft. long, and consist of a covered 
wooden channel 8 ft. x 6 ft., divided vertically into two 
similar compartments throughout its entire length. 

Rhode Istand.—Providence. An additional $100,000 
has been appropriated for the new lateral sewers. 

Vew York.—White Plains. The Board of Trustees has 
rescinded its resolution to do away with the Powers pat- 
ent system of sewerage, having been shown that the vil- 
lage would be liable for $36,500, the amount of Power's 
contract, should they annul their contract with him. 

Maryland,—Cumberland. The City Council has 
yvranted a franchise to the Lewis Mercer Construction 
Uo., of New York. 

Iowa,—Des Moines. Plans for the North Des Moines 
sewerage system have been prepared. About 5 miles will 
be constructed early next spring in this one district. 

Michigan,—Detroit. The City Engineer is preparing 
plans for 3 new tunnel sewers to be built with the $500,000 
appropriation. 

Minnesota,—St. Paul. City Engineer Kundlett has 
decided upon a system of sewers for Ward 10. The esti- 
mated cost for the 3 districts into which he divides the 
ward is $225,009, 

Wissouri,—Springfield. Bids for sewer construction 
have been accepted as follows: Lillis & Glennon, Kansas 
City, Mo.; section 1, $46,470; section 2, $25,739; section 3, 
$16,954; section 5, $8,843; section 6, $13,234; section 7, $22,926; 
E. Plummer, Springfield, Mo.; section 4, $2,662. 

Oregon.—Portiand. Specitications have been prepared 
for sewers on R and West Main Sts. A brick sewer to 
serve asthe main ovtlet for the whole system is now 
under ¢onstruction in Holladay Ave. 

Washington,—Colfax. A system to cost from $15,000 
to $20,000 will be put in next year. 


Streets. York,—Olean. ‘A committee has been 
appointed to prepare a bill for amending the charter in 
relation to paving. Among the members are F. W. 
Kruse, W. B. Pierce and J. B. Smith. New York. Com” 
missioner Heintz has approved specifications for improve 
ments in German place, in thejannexed district, which 
will include 450 en, vds. of earth excavation, 5,000 cu. yds 
of filling, 9,900 sq. yds. of flagging, 2,055 lin. ft. of curb, 
630 sq. ft. of bridge stone and 425 cu. yds. of rubble ma 
sonry. 

Indiana.—Indianapolis. The Board of Public Works 
has about completed its schedule of the streets to be im- 
proved during the coming year. The appropriation is 
$20,000 and this last year, with a similar sum from the city, 
the board has laid about 444 miles of asphalt and 44% miles 
of brick. 

illinois. 


New 


Jacksonville. Paving ordinances have been 
passed for next year amounting to $48,944.—Peoria. Sev- 
eral streets will be paved with asphalt and two with brick. 

Missouri.—st. Louis. The street commissioner is pre 
paring estimates for granite block paving on 16 streets. 

California.—Coronado, The city engineer estimates 
that it will cost $140,000, or $311 for each lot of 25ft. to 
Orange Ave.—Santa Barbara. Asphalt driveway 
and sidewalk for the proposed boulevard is estimated at 
B21, 500, 

Bonds.—Columbus, Ga.: $175,000 for a system of sani- 
tary sewage, to be voted on Jan. 16. Duval Co., Fia., 
$300,000 for improving and deepening the St. John’s River. 
Victoria, B. C.; $300,000 for sewerage. Portland, Ore.; 
$100,000 for river improvement. 

Gas,—-New York, N. ¥.—Commissioner Gilroy has re 
ceived the following bids for gas lighting for next year: 
Equitable Gas Co., $12 per lamp; Standard, $12.01}; Con- 
solidated, $17.50; Mutual, $17.50; Central (Twenty-third 
Ward), $27. Northern (West Farms), $28; New York& 
New Jersey Globe Gaslight Co. (naphtha for Woodlawn 
Heights), $22 per lamp, 

ELECTRICAL. 

Electric Light—New York, N. Y¥.—The following bids 
have been received for electric street lighting for next 
year: Brush Co.,151 lamps at 40 cts., Il4at45 cts. per 
light per night; United States Co., 235lamps at 40 cts., 66 
at 45 cts.; East River Co., 247 lamps at 40 cts., 16 at 60 cts.; 
Mount Morris Co., 154 lamps at 40cts.; Harlem Co., 161 
lamps at 40 cts., 15 at 45 cts., 19 at 50cts.; North New York 
Co., 246 lamps at 45 cts. 


pave 


ENGINEERING NEWS. 


Philadelphia, Pa,—Mr. Windrim, Director of Public 
Works, has awarded the contracts for the city electric 
lighting for 1892, amounting to 1,747 lamps and a total 
cost of $271,268, as follows: 


Price per light 


Company. per year. 


Southern 
Frankford Ave. Mer 
Philadelphia.. 
United States... 
errr 
Diamond 
NS OED AOD: 
POWOIOR . ccccccc ices 
Wissahickon. . 
Germantown 
Ss 20 onion nin bb nein enna eben fs 
Philadelphia Illuminating Co 
Richmond, Va.—The Committee on Electric Light de- 
sires bids for furnishing the city with from 300 to 500 
lights of 2,000 c. p. each for 2 and 4 years. 
Henderson, N. C.—Bids for 17 lights of 1,200 c. p. wil 
be received by the Town Clerk until Dee. 28. 
Wobile, Ala.—The City Clerk will receive bids until 
Dec. 31 for the erection of a 200-are light plant and fora 
contract for furnishing the city 101 are lights. 


New Companies.—Belleville Electric Light Co., Belle- 
ville, N. J.; A. F. Crawford, Edward 8. Frazer and H. V. 
Cole; $100,000.—--Owatonna Electric Co., St. Paul, Minn.; 
Henry M. Byllesby, Geo. C. Duffie and W. FP. Johnson; 
$25,000.—— Phillipsburg-Granite Electric Co., Phillipsburg, 
Mont.; Geo. P. Durham, John Cox and John M. Evans; 
$50,000.—W est Jamaica Electric Light Co., West Jamai- 
ca.{N. Y.; Geo. Lester, Wm. Kessler and O. W. Graves; 
$25,000.——-Crocker-Wheeler Electric Co., Jersey City, N. 
J.:F. M, Jeffrey, W. H. Geers and W. H. Crocker; $200,000, 

CONTRACTING. 

Street Works.—Omaha, Neb.—The contract for pav- 
ing Sherman Ave. with Colorado redstone has been 
awarded to Hugh Murphy at $1.69 per sq. yd. He was 
also awarded the contract for Colorado redstone curbing 
for the same at 63 cts. per lin. ft. Katz & Callahan were 
awarded contract to grade Chicago St. at 15 cts. per cu. 
yd. and grading alleys at 19 cts. per cu. vd. Charles R. 
Lee will replank the ‘Sixteenth ’St. viaduct with either 
pine or oak at 57 cts, per sq. yd. 

Pottaville, Pa,—The contract for the construction of 
the Race St. culvert has been awarded to W, K. Boltz at 
$2.40 per ft. The culvert will be 306 ft. long. 

La Crosse, Wis.—The contract for macadamizing the 
road between La Crosse and Onalaska has been awarded 
to Leopold Perris at 75% cts. per lin. ft. for a road 20 ft. 
wide and 12 ins. deep. 

Sewers.—Marquette, Mich.—The contract for section 
2 of the trunk sewer has been awarded to Wm. O'Meara 
at $1.40 per lin. ft.; manholes, $50 each: lampholes, $3 
each; rock per y4., $3. The Prospect St. sewer contract 
was awarded to John Mitchel; 8-in. pipe, 74 cts. per lin. 
ft.; 6-in. lateral pipe, 64 cts.; manholes, $45 each; lamp 
holes, $1.50 each; rock, $2.50 per cu, yd. 

Wreck.—The following bids for removing the wreck of 
schooner Python, off Pollock Rip., Mass., have been 
opened by Captain Bixby, U.S. Engineer Office, Newport. 
R.1L.: Davis Coast Wrecking Corporation, New Bedford, 
Mass., $2,973; Wm. E. Chapman, New York, N. Y., $4,000; 
Chas. W. Johnston, Lewes, Del., $5,900; Enoch Townsend, 
Somer’s Point, N. J., $6,785, 


PROPOSALS OPEN. 

Pipe and Iron Work.—Toronto, Ont,—Sewer pipe 
and wrought and cast iron work for year 1892. John 
Shaw, Chairman Committee on Works. Dec. 29. 

Bridge.— Boston, Mass.—The L St. Bridge. 
Jackson, City Engineer. Jan. 5, 

Grading,--Boston, Mass.—Grading .at 
Board of Park Commissioners. Dec. 23. 

Pumping Engines.—Chicago, Ill.—_Two sewage 
pumping engines; one with a capacity of lifting 12,000,000 
and the other 24,000,000 galls., 15 ft. high, in 24 hours. Also 
3 boilers with necessary appurtenances. J.F. Aldrich, 
Commissioner of Public Works. Dec. 29. 

Elevators.— Cincinnati, O.—Elevators for the new 
City Hall. City Hall Trustees. Dec. 31. 

Tunnels.—On the Southern Pacific; 3,600 and 1,400 ft. 


long. Pacific Improvement Co., San Francisco, Cal. 
Dec, 31. 


MANUFACTURING AND TECHNICAL. 
Locomotives.—The Baldwin Locomotive Works, of 
Philadelphia, Pa., have orders for 40 engines for the 
Philadelphia & Reading, and 10 for the Long Island. The 
Brooks Locomotive Works, of Dunkirk, N. Y., have com- 
pleted the first of 10 engines for the Lake Shore & Michi- 
gan Southern. 


Cars.—The Gilbert Car Mfg. Co., of Troy, N. Y., has an 
order for 12 passenger cars for the Delaware & Hudson. 
The Ohio Falls Car Co., of Jeffersonville, Ind., is building 
24 passenger cars for the Louisville, New Albany & Chic- 
ago, and 400 box cars for the Cincinnati, New Orleans & 
Texas Pacific. The Osgood-Bradley Car Works, ot Wor- 
cester, Mass., are building 50 passenger cars for the New 
York, New Haven & Hartford. The Lehigh Valley Car 
Works, of Stemton, Pa., have an order for 500 gondola cars 
for the New Jersey Central. The Roanoke Machine 


Wm. 


Wood Id. 


Dec. 19, 1891. 


Works, of Roanoke, Va., have an order for 500 coal cars 
of 60,000 lo». capacity for the Norfolk & Weatern. 


Steel Ties.--The Railway Improvement Co., of Chi. 
cago, lll., has been incorporated by A. J. Hartford. of Nes; 
York, and H. N. Hibberd and A. G. Wheeler, of Chicago. 
The purpose of the company is to manufacture the Hart 
ford steel tie, now in experimental service on the New 
York Central & Hudson River. 


The Nash Meter, manufactured by the National Me 
ter Co., of New York, has been officially approved for use 
in this city upon the recommendation of Mr. G. W. Bird 
sall, Chief Engineer, and Mr. T. F. Gilroy, Commissioner 
of Public Works. The meter was patented in March, 
1891. The company claims that the meter has but one 
free moving piston, no piston controlling mechanism, no 
small connections to adjust or to wear out, and that it is 
low priced and efficient. The company is putting upa 
new factory. 


Eppinger & Russell, of New York, have had a very 
bad loss by fire at their creosoting works in Long Island 
City, but are making arrangements to get the plant re- 
paired, and will be ready to commence work inside of 6i) 
days. The plant will be rebuilt to its power capacity o; 
80,000 ft. B. M. per day. 

The American Bridge Works, of Chicago, Il., are 
furnishing about 1,400 tons of steel for the Ogden Ave. 
viaduct, Chicago. This company was incorporated in 
May, 1891. President, Paul Richter; Secretary, W. B. Lee. 

The Laidlaw & Dunn Co., of Cincinnati, 0., wii) 
furnish the steam pumping plant for elevators, house 
service and boiler feed for the Equitable Building, At- 
lanta, Ga, The contract for steam heating and steam plant 
has been awarded to the Hunnicurtt & Lillingraths Co. 

H. Ward Leonard & Co., of New York have the con- 
tract for wiring the Mail and Express building for 
3,500 incandescent lamps, acting as subcontractors under 
the Weddell-Entz Electric Co. They have also an order 
from Wm, Sellers & Co., of Philadelphia, for 2 motors of 
40 HP. for traveling cranes. Mr. Leonard is licensing 
various manufacturing and construction companies under 
his patented system of motor regulation, on the basis of a 
royalty charge of $2.50 per K.W. (roughly per HP.) in the 
motor. Wm. Sellers & Co. have taken a license, agreeing 
Lo use the method on all the electric cranes they build. 


New Companies.—Inland Construction & Equipment 
Co., of Spokane, Wash.; L. 8. Howlett, B. H. Bennett and 
C. F. Clough; $20,000,——Fisher Smokeless Furnace Co., 
of Chicago, Ill.; W. F. Fisler, C. H. Sieg and W. J. Wil- 
liams: $250.000.——Acme Pure Water Co., of Portland, 
Me.; to manufacture purifying apparatus; President, J. 
B. Kehoe, Portland; $100,000.——Automatic Torpedo Ma- 
chine Co., of Elizabeth, N. J.; railway torpedoes and 
appliances; J. E. Febrey, C. S. Young and Geo. T. Chap- 
man; $25,000.—Aroostook Construction Co., of Bangor, 
Me.; to build railways; E. L. Stewart, 1. K. Stetson and 
H. H. Fogg; $50,000.—— Peoria Construction Co., of Peoria, 
1.;G. T. and E. L. Spruck; $30,000.——Nowlin Safety 
Switeh & Signal Co., of Chicago, Ill.; C. E. Nowlin, 
Charles Kirchner and W. G. Barnet.——Mekarski 
American Compressed Air Motor Co., of North Tarry- 
town, N. Y.;G. E. Whipple, of Westfield, Mass.; Edward 
©. Nichols, of Dunkirk, N. Y.;and A. C. Randall, of 
New York, N. Y.; $1,090,000. 

Metal Market Prices —Rails.—New York: $30 to 
$30.50; old rails, $21 to $21.50 for iron and $14 to $15 for 
steel; girder rails, $40. Pittsburg: $30; old rails, $23 to 
$23.25 for iron and $17 to $18 for steel. Chicago: $31; old 
rails, $20.50 to $21 for iron and $14 to $15 for steel. 


Track Materials.—New York: steel angle bars, 1.7 to 
1.9 cts.; spikes, 2.15 to 2.25 cts.; track bolts, 2.8 to 3 cts., with 
square and hexagon nuts. Pittsburg: splice bars, 1.7 to 
1.8 cts. for iron or steel; iron or steel spikes, 2.15 
cts.; iron track bolts, 2.65 cts. with square and 2.75cts. with 
hexagon nuts. Chicago: splice bars, 1.8 to 1.85 cts. for 
iron and steel; spikes, 2.2 to 2.25 cts.; track bolts, 2.7 to 
2.75 cts. with hexagon nuts. 


Pipe .—Cast iron, $20 to $30 per ton. Wrought iron, dis- 
counts as follows, at Pittsburg: 574% and 47% per cent. on 
black and galvanized butt-welded; 6744 and 55 per cent. 
on black and galvanized lap-welded. Casing, 55 per cent. 

Foundry Pig Iron.—New York : $14.50 to $18. Pitts- 
burg: $14 to $16. Chicago: $14.25 to $16. 


Lead.—New York : 4.25to 4.35cts. Chicago : 4.05 cts. 
St. Louis: 3.9 to 4 cts. 


Structural Material.—New York: beams, 3.1 cts.: 
channels, 3.1 cts.; angles, 1.9 to 2.1 cts.; tees, 2.4 to 
2.75 cts.; sheared iron plates, 1.85 to 2.25 cts.; steel plates, 
1.9 to 2.1 cts. for tank, 2.15 to 2.3 cts. for shell, 2.4 to 2.65 cts" 
for flange, 3 to 3.25 cts. for,firebox. Pittsburg: beams, 3.1 
cts.; channels, 3.1 cts.; angles, 2cts.; tees, 2.5 to 2.6 cts.; 
universal iron mill plates, 2 to 2.05cts,; sheared steel bridge 
plates, 2.1 to 2.2cts.; refined bars, 1.8 to 1.85 cts.; steel 
plates, 1.95 to 2.1 cts. for tank,2.15 to 2.2cts. for shell, 2.35 
to 2.4 cts. for flange, 3.75 to 4.25 cts. for firebox. Chicago: 
beams, 3.2 cts.; channe!s,3.2cts.; angles, 2.05 to 2.15 cts.: 
tees, 2.4 cts.; universal plates, 2.124% cts.; sheared steel 
plates, 2.2 to 2.25 ctw. ; Steel plates, 2.2 cts. for tank, 2.6 to 
3.5 cts. for shell, 2.6 ets, for flange. 
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